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1 his application hereby claims ihe^enefil of United States provisional 
applications S.N. 60/1 16,670; S.N. 60Am,682; and S.N. 60/155,798; filed January 
21, 1909; June 14, 1999; and Scpteii<l:>er 27, 1^99, respectively. The entire 
disclosures of these applications/are relied upon and incori^foratcd by reference herein. 

HACKCROUND OF THE INVENTION 
I'ield of the lr!^'C^tio^l 

The invention is directed to purified and isolated, novel SVPH polypeptides 
(SVPIM, SVPH-la, SVPH-lb, SVPH-lc; S VP! 1-3; and SVPH-4, SVPH-4a, and 
SVPH-4b) and fragments thereof, the nucleic acids encoding such pol>^eptides, 
processes for production of recombinant forms of such polypeptides, antibodies 
generated against these pol}T:)eptides, fragmented peptides derived from these 
pol>T^eptidcs, and uses thereof 



Description of Relate d Art 

Metalloprotcinases arc a group of proteinases characterized by the presence of 
a metal prosthetic group. Despite this basic similarity, the group, which' includes 
proteinases from snake venom, numerous microbial proteinases, and vertebrate and 
bacterial collai;enascs, would seem to present proteinases of seemingly widely var>qng 
activities. For example, snake \'enom protea:;es are metalloprotcinases that affect cell- 
matrix interactions. Snake venom also mcludcs "disintegrins," a class of low 
molecular weight, Arg-Gly-Asp (RGl ))-containmg, cysteinc-rich peptides which bind 
to intetM"ins (a family c>f molecules in\'(^lved in cell-to cell adhesion, cell-lo matrix 
adhesion, :ind intlamniatorv TesjM>nses) cvpicssrd (mi cr]]- 



(iiMuteiM in like, ^ '.^.tcin-/ ri>;li, and epuleimal g.iow ih factor domauis. Sri\ iU.u k rl al 
"ADAMs: focus on the protease domani/W '//rr ()r:>: ('-^^^H' ' i'*'' ' - . 
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401 {1^)0()), all c)f w hich arc herein mcorporatctl by rclcrcncc, I hc nictalloproicinasc- 
clisirUci'rins or ADAMs ha\ c a unK|iic (ioniain structure coinpesed of a sii'nal 
sec]uence, pro-doniain witli a ( A's switch, catalMic doiiiain with a /inc hiiuliiii' inotih 
disinteurui doniani, cysteine-rich doniain, a transnieinlM aiie dotnain, aiui a 
cytoplasmic domain (l^lack et al., "ADAMs: focus on the protease domain/' (\irr. 
Opin. Cell Biol. 10:654-659 (1998) ; Bloheh C. P., Cell, 90:589-592 ( 1 997)). Thus, 
AI^AMs arc type 1 transmembrane proteins expressed on the cell surface. ADAMs 
have been isolated from mammalian species, Cacnorhabditis, Xcnopus, and 
Drosophila. Approximately half of the ADAMs do not contain the zinc-binding motif 
IIEXXHXXGXXHI) (SI:Q ID NO:31), which is though to be required for enzymatic 
activity. However, al! ADAMs contain the disintegrin domain, which is 
approximately 80 annno acids in length with 15 highly conser\'cd Cys residues. In 
some members this region has been found to bind mtcgrins (Almeida, H.A. et al.. Cell 
81:1095-1104 (1995); Zhang, X. P. ct ah, J. BioL Chem, 273:7345-7350 (1 998); Nath, 
D. ct al.,./. Cell Sei. 1 12:579-587 (1999)), although the role of this domain for the 
majority of the family members is unknown. 

Over two dozen ADAMs have been identihed but only a few have had their 
biological roles elucidated. Tumor necrosis factor-a converting enzyme 
(d^ACE/ADAM 1 7) was isolated as tlie proteinase required for the shedding of TNF-a 
from the plasma menibrane. See, Blobel, CP, Cell. 90:589-592 (1997); Moss, M. et 
al., Naiure 385:733-736 (1997); Black, R.A. ct ak, Naiure 385:729-733 (1997). More 
recently l^ACFVADAMl 7 has been found to be re(]uired for the ectodomain slieddmg 
of other cell surface iMOteins including k-se!ectui. T( d'-a, p80 TNld^, p60TNk R, I - 
selectUK type II lb- IK, and f^-amyU^id precurscM protein (Peschon, J. J. et ak, Si^wnee 
282:1281-1284 (1998)). kcrtilm-a/ADAM 1 and iertihn- (UAD AM 2 are requned for 
spernveg^'. fusion (Myles, D. G. et ak, /'/Y>r. A'V;/7, Aend. Sa.. (ISA 91:4195^4198 
( 1 094 )) while meltrm AD.AM 12 has a role m muscle cell fusuMi ( ^'a^anll 

:>.n ( r ■ ). ivM, >ki\ J n .li , \, ■ ' ^ \ : : ^ \ ca i b^'>fo ) 
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Sonic Ai>AMs arc ubiquitously expressed sulIi as A1.)AM^). ADAM 10. 
AHAMIS, ami APAMIV aiul may have pleiotropic eitccls, as has been iound Un 
Al)AMl> and A1)AM17. Many ol the other ADAMs, ho\ve\er, show lissue-s[^eei t 'le 
expression: ADAM 12 and ADAM 19 m nuisclc ( Yagarni-1 Iironiasa, '1 . ci al.. Nature 
377:652-656 (1995)), ADAM22 in brain, and ADAM23 in brain and heart (Sagane, 
K. ct al., J. Biochcfn. 334:93-98 (1998)). The largest group of ADAMs (Bjarnason, J. 
B. et ah. Methods EnzymoL 248: 345-368 (1995); Jia, L. G,, et ah, Toxicon 34:1269- 
1276 (1996); Stocker, W. ct ah. Protein ScL 4:823-840 (1995); Black, R. A. ct ah, 
Curr. Opin. Cell BioL 10:(>54-659 (1998); Blobcl, C. P. , Cell 90:589-592 (1997); 
Almeida, E. A. ct ah. Cell 8 i : i 095- i 1 04 ( i 995); Zhang, X. P. ei ah, J. Bioi. Chcni. 
273:7345-7350 (1998); Wolfsbcrg, \\ G. ct ah. Dev. Biol. 180:389-401 (1996); Zhu, 
G. Z. ct ah. Gene 234:227-237 ( 1 999); Blobcl, C. P. ct ah. Nature 356*248-252 
(1992); Walter, M. A. ct ah, Nat. Genet. 7:22-28 (1994); Gnbskov, M. et ah, Nuclcie 
Actds Res. 14:6745-6763 (1986); Bode, W. ct ah, FEBS Lett. 331:134-140 (1993); and 
Ccrretti, D. P. ct ah, Cytokine 1 1:541-551 (1999)) is predominately expressed ii} testis 
and is thought to be involved m spermatogenesis and fcrtili'/^ation (Wolfsbcrg, W G. ct 
ah. Dev. Biol 180:389^401 (1996); Hooft van Huijsduijncn, R., Gene 206:273-282 
(1998); Zhu, G. Z. ct ah. Gene 234:227-237 (1999)). indeed, the first mammalian 
ADAMs discovered, ADAMl and ADAM2, were iouud to be required for s[^erni-egg 
fusion (Zhu, G. Z. ct ah, Gene 234:227-237 (1999)). 

The ADAMs family of mctalloprotcinasc-disintcgnns also share homology 
with the snake venom protease family (SVPII). In some snake venom protease 
members, the disintegrin domain ^Mcvents platelet aggreg.atuMi and thus acts as an 
anti-coagulant. 

Given the significant function of mctalloprotcinascs m membrane and cell-cell 
i usion, ccl hilar adliesion, shedding, membwine proteins, and ant i coagulation, there 
r; a need ui tlic ;iTt additKMial nKMallopioteuKisv's ol tht^ ADANh: inmilx' :ni<h<M lh<' 
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ordcr to Klcnlily an iinkiunvn prolcm, the iiucstu'Utor ean rcl\' upvMi a conipaiison of 
the unknown protein to known |^c]^tuics usnii' a vaiicty (^f lcclHnc]ucs know n to tlu^so 
skilled in the ait I'oi nistanee, pn>tenis are loutnieK' analyzed nsniu leclmuiues su^^di 
as electiophoresis, sednnenlation, clii onialo^^i aphy , se*.]uencinj.\ and mass 
spcclroiDclry. 

In particular, comparison of an unknow^n protein to polypeptides of known 
niolecidar weight allows a determination of the apparent molecular weii^lu of the 
unkiiow^n protein (Brock, T. D. et ak, Jhology of Microorgcuiisftis (1991)). 
Protein molecular weight standards are commercially availalilc to assist in the 
estimation of nK)lecular weights of unknown protein (New England Biolahs Inc. 
Catalog:130^l3t (1995); J. L. ihirtley, U.S. Patent No. ^,449,7^8). However, the 
molecular w^cight standards may not correspond closely enough in size to the 
unknown protein to allows an accurate estimation of apparent molecular weight. The 
difficulty in estimation of molecuhir weight is compounded in the case of proteins tliat 
arc subjected to fragmentation by chemical or enzymatic means, modified by post- 
translational modification or processing, and/or associated with other proteins in non- 
covalent complexes. 

In addition, the unique nature of the composition of a protein with regard to its 
specific ariiino acid constituents results in unique positioning of clca\'age sites within 
the protein. Specific fragmentation of a protein by chemical or enzymatic cleavage 
results in a unique "peptide fmgeipnnt" (CI eveland, I). W. ct ak, .7. Biol. C heni. 
252:1 102-1 106 (1977); Brown, M. ct ak, (icn. Virol, 50:300-316 (1980)). 
( \Misec|uently, cleavage at specific sites results in reproducible fragmentation of a 
gj\'cn [notein into pcf^tides of precise molecukir weights. I'urther nioie, these [K-ptides 
possess umque charge characteristics that determine the isoelectric pll of the peptide. 
'1 hese uiucjue characteristics can be exploited usiuii, a variety ol electrophoretic anti 
tUlK'r techniques ( Brock, *1 . I ). et <ik, luohn^y < >/ A fa x *r[unusfny 7(>-77 ( Pi enl ice 1 i al k 
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the pioduclion (>rtra^.MnciUs troin pitUcins with a "blocked" ^sj-tcI innuis. In addition, 
ti ai'jncnlcd [Motciiis cau be used lot iniiiuiin/ation, loi aniniiN' sclcclioii {R. A. 
Mrown, U.S. Palcnt No. 5,1 > 1,41^), lot dctoi niiiuuion oi modi t icalion sites (c.iv 
phosphorylatio[i), for generation oi~ active biological coniponnds (Brock, I . I), el a!., 
Bioloy^y of Micnwr^anisms 30()-3()l (Prentice Hall, 6th cd. 1*)91)), and for 
dinercntialion oT honiologous proteins (Brown, M. ct a!.,./, ijcn. Viroi 50:309-3 1(> 
(1980)). 

\\\ acidition, when a peptide fingcq^rinl of an unknown protein is obtained, it 
can be compared to a database of known proteins to assist in the identification of the 
unknown protein usin.u mass spectrometry (Henyel, W. J. et al., Proc. Natl. Aaui. Sci. 
USA 90:501 U5()15 (1993); h^Miyo, D. ct ah. Electrophoresis 19:998-1005 (1998)). A 
variety of computer software programs to facilitate these comparisons arc accessible 
via the Internet, such as Protein Prospector (Internet site: prospector.uscf.edu), 
Multildcnt (Internet site: www. cxpasy.clL/sj^rot/nujltiidenl. html), PeptidcSearch 
(Internet site: ww\v.mann.emb]-hcicdelbcrg.de...deSearch/FR_PcptidcSearch 
P'orm.html), and Propound (Internet site: www. chait-sgi, rockefeller. cdu/cgi-bin/prot- 
id-frag.html). These programs allow the user to specify the cleavage agent and the 
molecular weights of the fragmented peptides within a designated tolerance. The 
prograriis compare these molecular weights to protein molecular weight informatioi] 
stored in databases to assist in dctcmiining the identity of the unknow^n protein. 
Accurate infomiation concerning the number of fragmented peptides and the precise 
molecular weight of those peptides is required for accurate idenlO'ication. Therefore, 
iiicieasing the accuracy m determmmg the numbei of fragancnted peptides and (lien 
molecular- u eigjit shoiiki result in enhanced likehhood of success m the idenli Pication 
oi unknown proteins. 

in addition, peptide digests of unkn(n\'n pK^teins can he sequenced usim^ 
landciii ma:.s spectuHueti \' (MS/MS) and the lesuhing, sequence sear\Mu;d a^siiii^l 
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iiul the !*roleMi Prosjiecloi, Peptuie Seaieli aiul Piohouiul piOLMains (ieseiibed abo\ e 
I hetetoie, acUiiui' the se^iuenee oi a rene and ils piedieted piolein seciuenee and 



1 bus, tbere also exists a need in the art for polypeptuies suitable lor use \n 
peptide fragmentation studies, for use in molceular weight measurements, and for use 
in protein scciuencin^; using tandem mass spectrometry- 



The mvcntion aids in fulfdling these various needs in the art by providing 
isolated, novel SVPH nucleic acids and polypeptides encoded by these nucleic acids. 
Particular embodiments of the invention are directed to an isolated SVPIl nuc leic acid 
molecule comprising the DNA sequence of SHQ ID NOs:l-3 and isolated SVPH 
nucleic acid molecules encoding the amino acid sequence of SRQ ID NOs:4 6, as well 
as nucleic acid molecules complcmentaiy to these sequences. Further studies have 
revealed the full-length nucleotide sequences of three alternatively spliced S\^P}1-1 
clones (SP:0 n> NOs:7^9) and two alternatively spliced SVPH 4 clones (SEQ ID 
NOs: 10-11). Thus, further embodiments of the invention are directed to an isolated 
SVPH nucleic acid molecule comprising the DNA sequence of SRQ ID KOs.7-1 1 and 
isolated SVPH nucleic acid molecules encoding the amino acid sequence of SE() ID 
NOs: 12- 16, as well as nucleic acid molecules complementary to these sequences, 
[^oth single-stranded and double-stranded RNA and DNA nucleic acid molecules are 
enc(Mnpassed by tlie invention, as well as nucleic acid nu^lecules that hybri<.ir/e to a 
denatured, double-stranded DNA comprising all or a portion of SI -O ID N'( )s: 1 -3 and 
7-11. Also encc^m[iassed ar e isolated nucleic acid molecules that aie deriv ed l^y 
Mfro mutag.enesis of nucleic acid molecules ccMuprising se(|uences of SI-O ID >J()s:l - 
^ and 7-11, that are degt;nerate from nucleic acid niolecules C(Mnpiisini» ;.eqnei^-es ol 




proteins using tandem mass spectrometi)' 



SUMMARY OF TUK INVKIN HON 
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In luiciilion, the uncntioii encompasses methods ofusin^j^ the nueleie aeuls 
iKUed abo\'e io ulentify nueleie aeuls eneotinii: proteins ha\'mi', metallo[M(>temase 
(iisinteurui aetivities; to ulentify human ehiomosome number 1 or 4; [o mi\p venes on 
human chromosome number lor 4; to uientify genes associated with ccrtam diseases, 
syndromes, or other human conditions associated with human chromosome number 1 
or 4; and to study proteinases and their activities on cell/cell interactions as well as 
proteinase activity on tlic immune system. 

The invention also encompasses the use of sense or antisensc oligonucleotides 
from the nucleic acid of Sl^Q ID NOs:l-3 and 7-11 to inhibit the expression of the 
polynucleotides encoded by the SVPll-K SVPM-3, or SVPH-4 genes. 

The invention also encompasses isolated polypeptides and fragments thereof 
encoded by these nucleic acid molecules includmg soluble polypeptide portions of 
SIiQ ID Nos:4-6 and 12-16. The invention further encompasses methods for the 
production of these polypeptides, mcluding cultunng a host cell under conditions 
promoting expression and recovering the polypeptide from tlie culture medium. 
Especially, the expression of these polypeptides in bacteria, yeast, plant, insect, and 
animal cells is encompassed by the invention. 

In general, the polypeptides of the invention can be used to study the cell/cell 
and cell/matrix interactions involved in cellular processes (including cell fusion as in 
spcnn/cgg interactions, cell recognition and binding) as w^ell as those involved in the 
immune system. In addition, these polypeptides can be used to identify other proteins 
associated \v\Xh SVPH family niembers, ADAMs family members, and other 
metal ioproteinases. 

In addition, the mventuMi includes assay's utih/ing these polypeptides to screen 
for potential inhibitors of activity associated with polypeptide counter-structure 
molecules, and methods ofusmi^ these [^dypeptuies as therapeuhe agents \'ov the 
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prolcin t)i a iiavinicnlcd protein, as w ell as a nictliod for the \ isuali/.ation of the 
inoleeiilar w eiyju niai kei s ol the invenlion ihereoi" usmi; eleetrophoresis. '! he 
iiiN'enl ion hit the t" eiu;i)inp<isse.s methods K)r usiivj, the poi\']K'plides oT the i lu eiUh )!i a . 
luarkeis lo; deter riiiiuni', the Lsoeleetiie [loinl ol an nnkiiowii fnoleiri, as well a> 
eontrc^ls for cstahlishiiu; the extent of iragnientatioii of a protein, hurther 
cr^iconipassed hy this invention are kits to aid in these delerniinalions. 

Isolated polyclonal or monoclonal antibodies that buid to these polyj>ej)tides 
arc akso encompassed by (he invention, in addition the use of these antibodies to aid m 
purifying the SVPH polypeptide. 

Further encompassed by this invention is the use of the SVPH nucleic acici 
sequences, pretiirted amiiK^ arid senneTices of th.c pol3^[^eptide or fragnients tlicrcof, oi' 
a combination of the predicted amino acid sequences of the polypeptide and frauments 
thereof for use m searching an electronic database to aid in the identification of 
sample nucleic acids and/or proteins. 



Figure 1 depicts a Northern blot hybridization showing the tissue specificity of 
SVPH-1 and SVPH -4. 

figure 2 de[MCts a phylogenetic tree of metailoproteinase-disintcgrins. 
i^ranchcs marked with heavy hues indicate ADAM fimily members with a consensus 
zinc-bmdmg motif (IIKXXUXXGXXHD) (SBQ ID NO:31). d he arrows indicates the 
probable /jnc-binding moti f containing common ancestor. Lineages in which the 
/inc-bmdinu site was subsequently lost are denoted wUh an 'XV Species 
ahbre\-iations: Mm, Mus niuscu/us-, Un, /u/r/^.v n< >f wyucu.s; Hs, llorjio scipicus: Mk 
Miircuuj fLj.scicuIiin.,-, ()e, ( )/-w[< ^liiy^u.s i'unwulus-^ i\\ ( \j\'Ui coiyuwi, ( ( 
/u>}'c\'/Iu.s\ S(\ Sayjanus (>r(Ii/)us: Pp, Pofiyj) /)\'yni(n'us\ lU, Bos I a urns. 
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Name: S\ TH-l 

s] 'rvrrA'":;^;AAGT cr; v^^'TTcu/a (rrATTT'^cor- cr 

10 1 CACT'^TTCAN ^rTwC-c ^(JTCAT C^ACANG-;;'! C 



■TAAf ;G'rC^ Tlv-AATrCTT 
:C'Ar( 'AAA AATf ^! "(".'TA 
(SI.O I I ) IJ- ) : 1 ) 



Name: SVPH 3 

1 TTTTTGAGTA AGAATAGGTC ATGTI^TAGT AAAACTTCCA AAAGAACAAA 

5: ACAGATTCTT CAACCCAGGA GGACATGTGA GTCACAATAC CCTTTAATCC 

a 0:1 ACAGGTTGGC TCCTTGGTTT CTGGAACTTT CTGCCTCCTG TAAACGATGT 

151 GCGGGTGGTA CCCTCCCTCA ACCAGTGGAT GCTTCn^CAC GGGTTCAATG 

201 AAAAAGTCTC CATGTGGTAG TTGGAAAAAT CCAGTCAGTC CATGGCAGCJC 

25 1 ACTGAGGGCT GCCGTCCCAA CTCTGGTGCC CTGCl^GTAGA ACCGTGCCAC 

301 TGAGATGGCA GAGGn;GGGCA GAGGAAGCGA TCATGl^FAAG ATGGGAGAGG 

351 TTCCCATATC TGTTCTCCAT GATGTAGCTA TTGGAAAGAA ATCCTTGATT 

4 01 GAGCGTCAAG TTAAJ^JXAACA GGTCCTTCTC CTCGTGAGAA A^Tl'CTGTACn^ 

4 51 ACACCCAGTC CTCTGAGGC (SEQ ID NO : 2 ) 



Name: SVPH-4 

1 CACGAGGATT TATATGTTCA /^JXGAAj^vATAT AJ^va^G ATGCTG TTGGATGGTG 

51 GTTTGGAAAA GTGTGTTCTC TAGA/\TATGC TGGATCAGTG AGTAGT-rrAC 

101 TAGATACAAA TATCCTTGCG CCTGCTACCT GGTCTGCTGA TGAlX;TGGGT 

151 CATGCTGTAG G7-J\TGTCACA TGATG^^vAC/^. TACTGCCAAT GTAGGGGTAG 

201 GCCTAATTGC ATGATGGGCT CAGGACGCAC TGGGT'I^AGC AJ'iTTGGAGTT 

2 51 ATATCTCTTT TT^FTAAACAT ATCTCTTCGG GAGCAACATG TGTAAATAAT 

3 01 ATCCCAGGAC TAGGTTATGT GGTTAAGAGA TXn'GGAAACA A^AA^TTGTGGA 

3 51 GG AGAATGAG G;w^TGTGATT GTGGTTCCAC AGAGGAGTGT CAGA/vAGATG 

4 01 GGTGTTGCCA ATCAAATTGT /uAGTTGGAAG CAGGTGCGAA CTGT>AGCAT1' 
4 51 GGAGTTTGGT GTCATGATTG TGGGTTTCGT CGATCTGGAT AGGTGTGTAG 
50 1 GCAGGAAGGA AATGAATGTG AGGTTGGAGA GTACTGCGAG GGG/i/^TTC/v/v 
551 GTTG^CTGCCC AAATGACGTT TATAAC^CAGG ATGGAACGGC TTGCrAAGTAT 
GOl GAA^GGCGGTT GTTTCAGGAA GGGGTGCAGA TCCAGATATA TGCAGTGCGA 
65 1 AAGG^ATTTTT G;(3 Ai:;GTGATG GGATC^^GAGC^G TGGTAGTGAG TGGTATG ATC^. 
7(M CAGTTAAGTT AATAGGTGAT GAATITGGTA AGTGTGAGAT TACAGGAATT 
75 1 GGAAAl^n^TA AAAAGTGl'GA AA'/.TGCAAAT TGAATATGTG C;CAi3GGTA( 

8 0 1 G'lXr^TATAAAT GTT-'^ AAACGA 'rGGCTGAl^rT GC'::AGAGG AT AC' ^ AGITATA A 

85 1 TTr-JTAGTCA TTTAGAGGCA <:.; AAAATGTGA TGTGCTGGO:; GAG A<:^GCTA1' 

90 1 G/vTGTATCCA TGAAACGCAT '"^,G(3AATACGT C^AGCTAGGTA TGATAAATGA 

95 1 TGGGAGGTCC T'3TGGAGAAG T^CGGGGTATG TTl^rAAAAAA AATTGGGTGA 

100 1 ATA'.^GTGAGT CGTGGAG'rrT GAGTGTTTGG C-TGAGAAATG GAATACGCGG 

105 1 G( riGl^nX^GA AGAA^AGAAA AAAGl'GCGAC^ TGC rKTCVV AT(] i'K"VrGGG( \ " 

1101 I'CX'Al^l'v'TGT (;AGGAAG1"G' ; f ;g1' ATC U ; AGG ;., AGCATTC ; Af ' AGl GGGf 'Gl'f " 
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Name: S\ IMMa 

1 ATc ;aA' ;A^r(rr 'rA':"'Trc'rr;r'r (irv/rT^r^cci^T (aV](VV(:ti^y-:'^ 'V(yv('(:-\\vvir 

1 {. 1 'r< ;//]"r(^"'("r' ■ I' c^/.r^r^ATAZ-c "T ( '''"Vv'^::\Arr a u u 'A'r( 'A''^ "rt v^' - ' 
isi .c'rcrcx: r A'VATCCTGcr ("ftT' ioagck' < v.f";A/^AC'A''v< tta I'crAcv^T 

20 1 AAAGG'rCAAG AAGCTTT'I'* TTTGCAAAGA GGTGC^CTGTG TTGA* T"rAG'A 

2^1 GAGACGAGGG TGCTATCC'IT GAGG.ACCAGG GATTTGTCGA GAvATAAGTGG 

30 1 TAGTATGATG GTTATGTGGA AGGGGACCCA GAATCCCTGG TTTCirCTCAG 

3^.1 T7vGCTGTl^ GGGGGTT'l'TC A/vGGAATATT AGAGATAAAT GAGTTTGGTT 

4 0 1 A7V.AAATCAA GCCCCTAGGA TTTTCTACCA CG/FTTGAAGA TGTG.GTATAC: 

4^>J A/^GATGGACA GTGAGGAGAA ACAATTTTGA AGGATGAGAT CGGGATTTAT 

50 1 GGA/^ATGAA ATAACATGGC GAATGGAAIT Tc^AAGAAATT GATAATTCCA 

551 CTCAGAAGGA AAGTTCTTAT GTGGGCTGGT GGATGGATTT TAGGATTGTT 

GOl G;^w\ATTGTAG TCGTCATTGA TAATl^ATGTG TAGA^J^GGTT ATGAAAGGAA 

65 1 CGACTCAAAG TTGCTGGAGG ATCTATATGT TATTGTTAAT ATAGTGGATl^ 

7 01 CGATTTTGGA TGTCATTCGT GTTAAGGTGT TATT/'.TTTGG TTTGGAGATG 

^ 5 1 T<:^GAGGAATA AA AAGGTGAT TGTAGTAGAT GATGTAAGGA A ATfTi-^TGr A 

80 1 CGTGTATTGG AAGTGGAAGT CGGAGAACAT TAGGGGCCGG ATGGAAGAT(^ 

8'.)1 AGAGCTGAt'^A T<rTTTTCACA AGTGl'AGGAT TZ-J^^GAGGGXT A/^G'^G■■^ChTA 

90 1 GGAGGTTTTA GAGGAATGTG TAGAGGAGAG CG^TAGTTGTG GAATl^(:rn^AG 

S»5 1 TTTCATGAAG AAAAGTTTGG GGAGTTTTTG AATTGGAGl G GGTGATGATi: 

100 1 TAGGTCATAA TTTGGGGATG AAGGATGATG AGC^ATACATG TGGTTGTrGA 

1C>51 G/^CGTAGAT GGATAATGGA T(3AA.GGGAJ^G CGACC/iATAA CTAAJ-^^TTAf.^ 

110 1 C/J\TTGTAGT TATGGTGATT TTTGC^.GAATA TAGTGTAGAG AC;GACAA/^GT 

1151 gtttggl^ga a„acagtagag agaaa.ggaga tgtttaatgt gaaggggtgt 

1201 gc}gaatggtg ttgttgaaga hggagpj^-.gag ivrpgagtgtg gaggtttaay\ 

125 1 ggattgtgga a.aagatcggt ggtgtgtgtg aaattggagt ctgagtgatg 

1301 gttgtagttg tggttttggg gttl^r.ttgga aa(jagtgg7>a gttggtagca 

135 1 tgagggaaag tgtgtagaaa gg aggtgaat gaatgtgatc ttggagagtg 

14 01 gtggaatggt agttgcgata agtggggaga tv^agttttat gtggaagatg 

14 51 gaattgggtg taa^ggagagg gg^gtactggt atg.aaaagag ctg/pgatgag 

150 1 gt^.gaatg>^j\g agtgtaggag gatl^ittggt ggagggggaa atagtggaag 

155 1 T5^ai:;agtt(:^g tagaaagaat tgaagagc:tt ag^GtTGagggt gtix;gtgagt 

ksol gtggtatgaa aaatggtaga tatataaagt gtaatatgtg agatgtggag 

165 1 t'ltggaagaa ttgagtgtga gaatgtgaga gaaattggga a1'at<3agtga 

1701 tgatactagt gtgcattggg ctgggttgaa tgagataatg tggtggagta 

175 1 gtgattagga tttggggatg aagggaggtg atattggtga agtgaaagat 

1801 g::;aagagagt gtgggaivvGa tgatatatgg atgcagac;i"3C A':'tgtgi^::ga 

185 1 TAi^AAGrv;r':: TTGAATAcrrA ai^tg':t(2AGl' 1'3c:atttT'3t a;'.(":aa3a::/.-' ^, 

VKM G':^ATG'I^^CAA GAATAAAfVa^ GAG1^GG'::A'T 1" fVrV^ATTATGT GTGGr;AG':;rT 

1^*5 1 Gi:X:AAt:^TGGC TGATAAAAGG G'I'Al^;GAG-":'r AGlx:rri^GAL:A GT(;(;GGGAG<.^ 

2 Of! 1 G< 'GTAAGAGA AAGAAGAAAA Af^ AA'^'-Tl^^^ I'G l'TA/r(;TGT'"rr Al\-/rT("rr Tf ' > ' 
2 05 1 1^1-ATTGTTl^r GTTl^ATTl^FA Tl^AT^'/lT^H Tl"rATG'lAGT I'TGTAAAAAA 
2 101 A<:;TAAAGC^AA TAAAAAA(X^A GC^AA'I^.ATGT r GAAAGTC<2AT r^rGGAAAACA 
2 1 5 1 AGAGGAAAAA ATTGAGG(^.TG GAGGTGATGA GTlY.(Xn^'"^GG (5"^G,AGTGA;.r' 
22r)l GTTC'GGTGAl' (^GGTlT'Gi V^G AGTGAArr'T^ (-\\ vyCAr^ r./-{: ( '1^ '( 'AG AGG 

2 / ^ 1 ( 'AA( *( " V( "Af rr i ■ - at* "2 '("rr< ^ < v-/ 'agt^ v. a ( --[v *- 'T; yy- ;a . ^ v 

:^ ■ f ■ ] c ( 5i--!j 1 1 1 i:'" ' : 1 
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10 1 TvJAT'rCCTGT GAO' ^ A'I'AACT GC;CAGCAC':; A 

\ 1 'i\;g(;t:"^tC'"'T atai'gc'1\^:'c {:■^r'Vi^(^r^G^^c 

? (] 1 r AAGf rr<"'AAG AA' .U 'Tl^TT' rr 'r rrCCAAACA 

;> I (;A(;AG':'AGG J toc fatcc tt gaogacca-.>c 

3 0 1 TAirTATCA I'G GT r ATGTJGA AGGGl1ACC":^A 

3 I, 1 TACCTGTT'rT GGGdr^TTrTC AAGGAATATT 

4 01 at<:;aaatcaa gcccctagca ttttctacca 
4^1 aagatggaca gtgaggagaa acaattttca 
SOI GCAAuAATGAA ataacatggc gaatggaatt 
5S1 c:tcagaagca aagttcttat gtgggctggt 
601 gaaattgtag tcgtcattga taati^atctg 

6S1 CGACTCAAuAG TTGCTGGAGG ATCTATATGT 

701 CCATTTTGGA TGTCATTGGT GTTAAGGTGT 

75 1 TGGACCAATA AAAACCTCAT TGTAGTAGAT 

801 CCTGTATTGC A/^GTGGAAGT CGGAGAACAT 

8 51 ACACCTCACA TCTTTTCACA ACTCTAGGAT 

9 01 CiG AGnTTTA GAGGAJ^.TGTG TACACCACAG 
951 TTTCATGAAC AJX/vAGTTTGG GCACTTTTTC 

1001 TAGGTCAT/'J\ TTl'GGGCATG AJ\CCATGATG 

1051 CAJ^.CCTAGAT GGAT/W\TGCA TGAJ\GGCAAC 

110 1 CAATTGTAGT TATGGTGATl^ TTTGGGAJ^TA 

1151 GTTTGGTTGA AA.CAGTACAC ACAAJ^GGACA 

12 01 GGG A/^TGGTG TTGTTGAAGA AGGAGAAGAG 
1251 GCATTGTGCA AAAGATCCCT GGTGTCTGTC 

13 01 GTTCT/vCll^G TGCTTTTGGG GTTTGTTGCA 
1.3 51 TGAGGGAA/vG TGTGTAG/iAA GGAGGTCAuAT 

14 01 GTGC/J"a'GGT ACTTCCCATA AGTGCCCAGA 
14 51 GA7^TTGGCTG T/^GGAGAGG GGCTACTGCT 
1501 CGCAATGA/vC AGTGTAGGAG GATTTTTGGT 
1551 TGAGACTT(;G TAC/v/^vGAAT tgaacacctt 
1601 GTGGTATGAA /vAATGCTACA TATATAA/.GT 
165 1 TGTGGAAGAA TI^GAGTGTGA G/^TGTGACA 
170 1 TCATACTAGT GTGGATTGGG CTCGCTTGAA 
175 1 GTGATTAGCA TTTGGGGATG AAGGGACGTG 
180 1 GGAACAGAGT GTGGGATAGA TCATATATGC 
1851 TATAACCATG TT(3AATAGTA ATTGCTCACC 
1901 GCATCTGCAA GAATAAACAT CACTGCGATT 
195 1 <:.:CGAAGTGCG T(^ATAAAAGG CTATGGAGGT 
2 00 1 (.:CCTAAijAGA AA'3/wAGAAAA A(^AAGTTCTG 

2 05 1 'rrATTirrriT (rrrrAi^r'i'TA ttatgttgtc 

? 1 0 1 agi"aaa':":<;:aa taaaaaagca (JGaagaT'^'i^ 

2 1 ^) 1 A('AG<";AAAAA A'l' IGACjCGTC gaggtcatga 

220 1 GTTGGGTGAT GCCTTCCGAG AGTCAACGTG 

22S1 '::ai'GC1^2agg t< ^AT(:;<2C'rrc gcac^.agtgaa 

2 3 0 1 GTTCAC^r-n'C 'r':^AA'rCAGTG ACTl^TGT'ICT 

2 3 5 1 1^1-GAf ;f U^r'Af ' r rr-A ( SI-jj IP rj( 1 : H) 



]AGG(^ATGAC AGCTi^CAGG , ' 
•AC^AAAGAf'A 'i T AT'.'GA'. 'A V 
'(2'r(2G2'lM'rG TTCV.' 'I 'TACV. 

wi'^r'j'GTCGA ( ;AA'rAA(; rc;'2 
GAATCCGl'GG TT'I'' 'GG'r'::A':; 
AGAGATA/^vl^ GAC'rVTGCT'r 
CGTTTGAACA TCTGGrA'VhC 
ACGATGAGAT GCGGAT'VTA'T 
TGAAGAAAl'T GATAATTCGA 
GGATGCATTT TAGL".ATTGl"r 
TAGATTCGTT /vTGAAAGGAA 
TATTGTTAAT ATAGl'GGATT 
TATTATl'TGG TTTGC;AGATC 
GATGTAAGGA AATCTGTGCA 
TAGGCCGGGG ATGCAAGATG 
TAAGAGG(31"r AAGTGGGATA 
CGTAGTl Gl G CAATTGl'TZ-.C 
AATTGC7-.G1-G GGTCATGAl'C 
AGGATACATG TCGl*^rGTTGA 
CCACCvAAvTAA CTAAvATTTAG 
TACTGTAGAG AGGAGAAAGT 
I'CTTT/^TGT GAA.GGGGTCn^ 
TGTGACTGTG GACCITTAA/^ 
AAATTGGAGT GTGAGTGATG 
AAGACTGG7vA GTTGGTACGA 
GAATGTC^ATC TTGCAGAGTG 
TGACTTTTAvT GTGGP^GA'VG 
ATGAAAA(3AG CTGTCATGAG 
GCAGGCGGAA ATAGTGGAl/'.G 
AGGTGACCGT GTTC^GTCACT 
GTAA^^ATG^X' AGATC;TGCA'3 

gaaattgc:ga atatgagt*.;a 
tgacataatg tggtggagt/^ 
atattg(3tc^a agtc37^aaga1^ 
atccacaggc agtgtgtcca 
tgcattttgt a/^caagaggg 
gcaattatgt gtc^ggagcct 

AGTGTTGA<;'A GT(^( rrGGA';': 

'rTATCTG'n,rr ATA'rTGTTt^-<": 

'rrrAi32<.^,A'''T i^i'lvtaaaaaa 

(::aaagtg(:\\t ctg':aaaa'.'.a 

GTTACGTC'3G GAGA<;TGAAG 

cTcrrGACG':^c ti^G'I'Caga'.m 

CCTGCTGAAA AT Y'V r\TT(.^^: V 
AAATTTlT^Gt; C/l" AC^TGTA'2'2 
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s 1 rAc^ACCAc'TA; 'rcu^TATCxrr'r r;AnGA(":cAC(' cattix'tcca caa'I'aac^tgc^ 

,i0 1 TAC/TATCAIX.' trrTA'rCTGG A A(U"^OGACCCA GAAT CGCIX.^^:; TTTGCCTGAG 

: ^, ^ 1 1' A/ ' G T c r r T i^' r a c ; g g - n "r t /^/v g a a t a t ' r a r v*. g a ' r a a a i ^ (u\r'VTva-^iT 

■\(*\ /-'I'GAAAIX'AA GGf.'GG^rAr^rA l''l"ri'G'rA';(/A C \ rrTTG AA'. V^ TG'I G;-;TA'rA(; 
-1^1 A( ^ATG( ;A( V f n'GA^^t'^AGAA AC V^ATTT'^^V^ Ar;GATGA("'A'r (\x:GAT'r IV-T 

^Ol ( ;( V\/.AA'1X^A/'. A*17.AGA'r(;i:'G (;AA'V(U;AA'1G TC^AAGAA/vT'I' C -A" aattgcv- 

SSI GTGAGAAC^GA AACVTTCTTA/r GTGGGGTGG/r GG ATCGATTT TAGGATT'':'!! 

60 1 GA/^l'TGTAG l^CGTCATTGA TAATTATCTG 17^C:AT'rCGTT A^rC'AAAGG.AA 

6S1 GGACrCAAvAC; TTGCTGGAG(3 ATCTATATGT 'rATTG'I"rAAT ATAGTGGATT 

70] CCrATITTGL^A TGTCATTGGT G'rTAAGGTGT TATTATTTGG TTrGGAGATG 

751 rGGACCAT^T/-. A.AAACCTCAT TGTAGTAGAT GA1X:^TAAGGA AA'-j^rTGTGCA 

801 C:CTGTATTGG AAC^^TGGAAGT CGGAGAACAT TACGGCCGGG AT(5GAACAT(; 

85 1 ACACCTCAGA TCTTTTCACA ACTCTAGGAT TAAGAGGGTT /^CrrGGCATA 

90 1 GGAGCTTTTA GAGGAATGTG TACACCACAC CGTAGTTGTG CA/^TTGIIV^J? 

951 TTTCATGAJ^C AAAACTTTGG GCACTTTTTC AATTGCAGTG GGTGATCATir 

1001 TAGGTCATAA TTTGGGCAT<:". A/^CCATGATG AGGATACATG TGGTTG'nX'A 

1051 C:Au^CCTAGAT GGATAATGCA TGAAGGCAAG CGACCAATAA GTAAJ^TTTAG 

1101 GA^ATTGTAGT T7/rGGTGATT TTTGGGAATA TACTGTAGAG AG( ^ACA/vAG']^ 

1151 GTTTGCTTG>^ /^AGACirAGAG AG/vAAGGACA TGl^TAATGT G A/\GCGCl'Cri^ 

1?.01 (^.C^G/AATGCrrG. TT(".TTGAAGA AGGAGAAGA*:; TGTGAGTGTG GAGGXTTAA^A 

12 51 (^GATTGTGGA AAAGATGGCT GGTGTCTCJTG AAA^n^GCACT GTGAGTGAT':^ 

13 0 1 CrrTCTACTTC} TGGTTl'TGGG GTTTGTTC^CA AAC:;ACTGGAA GTTi::CTAGGA 

13 51 TGAGGGAAAG TGTGTAGAAA GGAGGTGAAT gaatgtgatc ttggagagti.;; 

14 0 1 GTGCAATGGT AGTTCCCATA AGTGCCGAGA TGACl^TT/^T GTG'3AAGA1^<3 
14 5 1 (3AATTCCCTG TAAGGAGAGG GGGTACTGCT ATGAAAAGAG GTGTCATGAG 
150 1 GGCAATGAAG AGTGTAGGAG GATTTTTC^GT GCAGCJGGCAA ATAGTGCA/.G 
155 1 TGAGACTTGG TAGAA/^GAAT TG/lAGAGCTT AG(jTGACCGT GTTGGTCACT 

16 0 1 GTGi3TATCAA A/^ATGCTACA TATATAA7\GT GTy\A.TATGTG AGATGTGGAG 
1651 TGTGG7U\GAA TTGAGTGTGA GAATGTGACA G/vAATTCCG/^ ATATGAGTGA 

17 0 1 TCATAGTAGT GTG-CATTGGG GTGGGTTCAA TGACATAATG TCrTGGAGTA 
17 5 1 GTGATTAGGA TTTGGGGATG AAGGGACCT(5 ATATTGGTGA AGTGAAAG7\T 
180 1 GGAAGAC^AGT GTGGGATAGA TGATATATGC ATGCAGAGGG ACTGTGTC<':a 
185 1 TATAACCATG TTGAATAGTA ATTGGTGACG TGGATTTTGT AAGAAGA(^G(^ 
19(11 GGATCTGGAA CA7\TAA/^GAT GAGTGCCATT GGAATTATGT GTGGGAGCGT 
195 1 GGGAAGTGGC TGATAAAAGG GTATGGAGGT AGTGTTGACA GTGGCCGAGC: 
?00 1 GGGTAAGAGA AAGAAGA/^A.A AGAAGTl^CTG TTATGTGTGT ATAl^GTTGc^ 
2 0 5 1 TTATTGTTTT GTTTATTTTA TTATGTl^GTG TTTATGG ACT TTGTAA7VA>\A 
2 101 AGTAAACCAA T/\AAAAAGCA GCAAGATGIT CAAAGTCCAT CTGCAAAA<.1A 
2 15 1 AGAGGAA7VAA ATTCAGCGTC GAGCTCATGA GTTAGCTGCC CAGAGTGA'iC 
22 0 1 r'TTGGGTGAT GCCTTCCGf.n MTYCAACCTC GT':"/rG AGGCC TTCCCAGAGT 
22 5 1 GATGCTCGGG TriATGCGTl C 1GAGAG1^:'AA GGl^GGTGTGA TC^Crn'TGGi^A 
2 30 1 GArrrCATG'^X CAC^TTi^A^X^C GTTCCCAGA') TGAAGCTGGT (VrGATGCCTr 
2 35 1 GCCVa^Ai:.rrGA T'I'GTGAGTIG AGGGGTTGGG AGAGTGAACG 'rrGTGTGA''^A 
24 Ul GJGl'CG 2A'3A (iGGAAGCl^'A GT 1\.; ATGCX'T TGCCrAG AGl^G AAG-2TGG'r.3 r 
24 5 1 (^AGGGCGT-rX^ TA(. (Si-G H) TIG : S ) 
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3 01 
3 S 1 
'1 0 1 
•1 M 
- 0 1 
S 1 
C 0 1 
C S 1 
7 0 1 

'7 1 
s o 1 
8i:.i 

9 01 
9 ^. 1 
10 01 

1 0 r. 1 

1 3C) 1 

1 1 1 

1 0 :i 
1 1 

13 0 1 
1351 

14 01 

14 SI 

15 01 

15 5 1 
1601 

1 6 1 

17 01 
1 7 5> 1 
1 8 O 1 
1 8 5 1 
1 9 O 1 

1 9 5 1 

2 0 <J 1 
2 05 1 
2 101 
^15 1 
] 2 O 1 
' 2 ' 1 
1 3 0 1 
' 5 1 



(lAC^,GA'rCATC 

< ',A(';<i'r( rrATT 
i;ct"i"("rcx;f3A 
'r(j( jGAAIX'ag 

'.^3CCTTA'rCA 
CACCCAAAGT 
i:^T'rTGTG/^^\C 
(:nN3GGATTAT 
AA(JGCTCTTG 
AGAGTTAGCT 
TAAATGCTCG 
TATAATGATG 
TGCTGGATCA 
CCTGGTCTGC 
CAATACTGCC 
<rAi:TGGGl'TT 
CGG':^AGCAAC 
AGATGTGGAA 
GACAGAGGAG 
AACGAGGTGC 
GGTCGATCT(3 
AGAGTACTGC 
AGGATGGAAC 
AGATCCAGAT 
GGCTCCTAGT 
GTAACTGTGA 
AA^rrCAATAT 
TTTGCCAGAG 
TCATGTGCTG 
C'^TGACCTAG 
ATGTTTTAAA 
TGCCTGAGAA 
CACTGCATGT 
AGGAAGCATT 
CGTGAATTTG 
CTTTCAGTG<3 
A'JCCAAACAG 
AAT'Jl'AAAAC 

■ jAA' jAA'rC'r'3 
A GAGGAAi3AA 

■ ; TG rC^AA' W.^K 



<";AG'r(3'I'AAAi 1 
TAAG^ATTGAT 
Gl'TT'IVJAAiJA 

(.rr ri^(3i"GGG'r 

GAATAA^GGCG 
ACTTGGAATT 
AACAATCrrT 
GGACACCTAC 
AAGTATG"3AC 
GAAGTTTTAG 
CCTGTCATCA 
CTCTTGCATG 
GTGAGTACTT 
TCATGAGCTG 
AATGTAGGGG 
AGGA ATTC'GA 
ATGTCTAAAT 
AGAAAATTGT 
TGTCAGAAAG 
CA.ACTGTAGC 
GATACGTGTG 
GACGGGAATT 
CCCTTGCAAG 
ATATGCA(3TG 
GAGTGCTATG 
GATTAGAGGA 
GTGGCAGGCT 
CATACGACTA 
GGGCACAGGG 
GTATGATAAA 
AAJ\AATTGGG 
ATG'JAATACC 
ATGGGTGGGG 
GACAGTGGGC 
GGTTGTGTGC 
TTTTTGTGTT 
GAAAAAATv:;'"3 

aaaaa<3tg1'a 
aagl:aa/\7\ac 
Tc :taaa^G'::aa 

ATVw vA/^AA/.f ' 



A/^v(3,r^ACl'Gi3 
'3'rAi 'TATAA- ^ 

G(;cAAA':;A'r'r 
■rG'r< 'i:ri\:iv\'r 

TAA^^riGATGA 
AGGGTAA^'li3'3 
GATCCTAC1'<3 
CTC/\AGTCAT 
TTTGAAGATG 
AGATTTTAAG 
GCAGATTTGT 
GATTGG(3GAC 
Gl^CGTTTGGA 
TACTAGATAC 
GGTGATGCTG 
TAGGCCTAAT 

AATATCCCAG 
GGAGGACAAT 
ATGGGTGTTG 
ATTGGAGTTT 
TA(3GGAGGA.A 
CAAGTTGGTG 
TATGAlAGGGC 
CCAAAGCATT 
ATGCAGTT/W 
ATTCGAAATT 
AiJAGTGTATA 
T/^TTTCTAC 
TATCATCTAT 
TGATGGCA'rG 
TCAATAGCTC 
CGGGGTGTl^T 
AGCl^CCATTC 
CTCCAGGACT 
ATCATAATGT 
TTTCCGGCAA 
'3AGTATGCAA 
CAGGAAGAAl^ 
T( ;< ^ACAGGAA 

TAA { :.;evj 



AAi:i^A<3A'r(";(:; 

'3ArAl'iX'A'r(^ 

Ar'i3AAA'ri^( ;a 
■yr^xrw ;aa( ;a 

'I'GAAATAGAA 
AGTTTCCTGi'J 
TTT(3A'rG/AAA 
ACATGATGCG 
TTCGTATGAG 
AAAATACG<3G 
AATATATAAA 
ATTTATATCT 
AAAGTtjTGTT 
AAATATCGTT 
TAGGAATGTC 
TGCATCAT(3G 
"rrTTFTTA/vA 
GAGTAGGTTA 
GAGGAATGTG 
CCAATGAAjAT 
GCTGTGATGA 
GlIAAATGAAT 
CGCAAATGAC 
GTl^GTTTCAG 
TTTGGAGCTG 
Cl"rAATAGGT 
TTAAAAAGTG 
A.\TGTT(3AAA 
TCATTTACAG 
CCAl^GAAAGG 
TCCT<3TGGAG 
AGTGCTGCAG 
GCAACAACAG 
TG,TGAGGAAG 
GGTCAGAGGG 
TTGGCGTTAT 
GT(3ATAGGAA 
A(3CAAAAA'31' 
'3'rAAAAi3AAA 

(;AA'rr;'rAAAG 

TAAAGGAG' 33 
in IhJ : 1 U ) 



<3C'r(3GGTGAA 

< ;(3( vrcw ^ 
* i(:.3:33'""rGAA' ' 
AA( ;a( ;ca< viT 
'i33(;cA(3A'rG( ; 

ATCCTATAAvA 

<3'rAG'rrATA(3 

ATTG'rrrTGA 

GATACACTTA 

ITGGATATCG 

AAAAGTGTAT 

TCAAAGAAA.A 

CTCTAGAATA 

GCCCCTGCTA 

ACAT(3AT(3AA 

GCTCAGGAC33 

<3A1ATCTCTT 

TGTGCTTAAG 

ATTGTGGTTG 

TGl^AAGl^TGG 

TTGTG<3GTTT 

GTGACGTTGC 

GTTTATAAGC 

GAAGGGGTGC 

ATGCCATGGA 

GATCAATTTG 

TGAAAGTGGA 

GGATCCCTGA 

GCAGAAAATG 

GATGGGAATA 

AAGGCCGGGT 

TTTGACTGTT 

AAAAAACTGC 

I'GGGGTATGG 

GCGATTCCGT 

TTl^ATTAATG 

ACCAGTT/vAA 

GAACAGGAA' ; 

AAGl^JGACAv; 

' 'AA AAAG'r-3< 

AAAGGAAAGA 



Name: S\ IMI-41) 
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4 S \ CUT'l CTCCrA C rrTTTC, AA( V. Ti VVrr/YCT AT CrCCTGAAGA AA("; AC K "AOTT 

SO 1 'V{]r,cAA'rcA(] r/rTTcnxxii'T 'rAA(n\wA'i\;A 'i\;AAA'rA(iAA 'ri;wL'A("^,A'i\;G 

SSI ('(XX^TTATC^A ( ?AA/I A AriCf 'C; A(';c;("rAA(J(X; AC-rTTCX'-rcu' A'r(":C'I'ATAAA 
( VS X. H'A/vAi "T Af. "T 1\ .( ;AA" T i \ "F A( "TT TT'IX A'l <: V.AA i V T A( U AT A< ; 

f.'.i ( n 'I Tcrri Ar a/j v./zi^ "i^'i 'r ( "rc 'AA' vr( v./i- v.'!\^a'1 ( x a;i t'I'T; ;a 

7(n (^TGiu^ATTAi ; AC '/■.( x."!' AC " T^rTr AA(.; A'Vv^ Tix x.vr A'l \ ; (;;;rAi v.(.' i"i'A 

7S 1 AAC;GCT<:T'r(; AAGTATGCAC AOATTTTAAG AAAATA':'( ;CG, T'rCGA'i'ATCC" 

80 1 ACJACrrTAGCr (JAACri'TTl'/vG, GCAi";Al'TTG'r AATAI^AI'AAA AAAA( rrCTAT 

8M TAAATGG'rGC: (.X:"rGTCATGA GA^rTGGGCAG A7'TTAl\A'IX::'r TGAAAG.AAAA 

SUM l-AT/vATGAT<:^ s'TCTTGGA'n. i GTCGTTTGGA AAA(;TGT( JTT GTCTAG.AATA 

MS, 1 IXJGTGGA'I'CA CrrGAG/rAGTT TAC^TAG ATAf'J AAA^rAI^G'.'TT (:;':^CGG'rGCTA 

100 1 CCTGCCCTlV: TCATr;AGC'i'G GGTCATGCTG 'I'AGC JAATGTG Ai::ATG ATGAy\ 

JOl'l CAA'VACTCCC AATGTAGGi.'lG TAGGCTTAAT TGCATCAl^GG GCn^GA'JCIAGC^ 

110 1 CAGTGGGl^l^ AGC/^TTGGA GTTATATCTC Tl^FTTTTAA/^ CATATCTCTT 

11 ^>1 GC^GGAGCAAC ATGTGTAA/.T A/^TATCCCAG GACTAGGTTA TGTGCTTAAG 

120 1 AG.ATGTGGAA AGAA/vATTGT GGAGGACAAT GAGGAATG,TC; ACTG^I\;GTTG 

12^.1 GACAGAGGAG TGTGAGAA/vG ATGGGTGTTG CC:AATGrv/iAT TGTT^A'.ITTGC 

1301 7^AGCAG(3TGG GAAGTGTA' ^G ATTGGACTl^r GCrTGTGATGA TTGT'::GGTTT 

13 SI G'GTGCATGTG GATAsx:;TGTG TAGGCAGGAA g,gAAAT(^AAT GTGAG':TTGC 

1 ^1 0 1 G .AC^ T A G T G ^ ": CACGiW, 'FT G AJ\G TT C CTG CCC A A ATv'^. A G G T T T A T A A G ' : 

14 SI AG'3ATGGAAG CGGTTGGAA<3 TATGAAGGGC "^TTGTTTG'AG C^AAGGGGTG': 
ISOl AGATCGAGAT ATATFl'^AGlv^, GGAAAGCATT TTTGG,AG<:Ti 5 ATGGGATGGA 
15S1 (3GGTCGTAGT GAGTGGTATG ATGGAGTTAA Gl^TA^ATAGGT GATCAATTTG 
160 1 GT.AACTGTGA GATTAGAGGA ATTGGAAATT TTA^AAJVAGTG TGA^AAGTCGA 
16S1 AATTCAATAaT GTGi^GAGGCT AGAGTGTATA AATGTTGAA^A GGATCGGTGA 
170 1 TTTGCGAGAG GATAi^GAGTA TAATTTCTAC TGATTTAGAG GG7u3A>V\ATG 
17S1 TS^ATGTGGTG GG' ^:AGAG:-^G TATGATCTAT GGATi^AAAGG GATGGG/AATA 
180 1 CGTGAGGTAG GTATGATAAA T(}ATGGGAGC TG^C'IX^TGGAG >VAC^3GGt:3GGT 
185 1 ATGTTTTAAJV AAAAATTGG'G TGAATAGCTC AGTGGTGGA3 TTTGAGTGTT 
190 1 TGGCTGAGAA ATGCAATAGG CGGGGTGTTT GGAAGAAGAG AAA.AA.AGTGG 
195 1 GAGTGGATGT ATGGGTGGGG AiJGTGCATTC TGTGAG.GAAG Ti:^(3GGTATGG 
::001 AGGAJ\GGATT GAGAGTGGGG CTGCAGGAGT (3GTCAGAGG 3 GGGATTGCCT 
::05 1 C^GTGA/^TTTG GGTTGTGTGG ATGATAATGT TTCGGGTTAT TTT P^IT r^^TG 

1 0 1 Gl^TTCAGTGG TTTTTGTGTT TTTCCGGC?^ GTGATAGG/vA AGGAGTTAAA 

;:151 AGGCAAAGAG G^VAAAAATG'3 GAGTATGGAA AGCA/^-J\AGT G/VAGAGGAAG 

::20 1 AATCT/^AAAG Ay\^\A/^CTGTA GAGGAAGAAT GTAAA7^GAAuf\ AJ^.s^TGGACAG 

2 2 5 1 G AAGAATGTG AAGCAAAAAC TGGACAGG AA G AATCTAAAG GAAAGATTGA 
2 3 01 AAGTAAAGGA CCGAAAGGAA AGAGTGTGAA '3AAAGAA7W\ AAGTAA 

( rA-:o 1 O UO : 1 1 ) 

i lie ainiiu> aoul scqiiciKcs ol the pol\po[UKiL'S encoded h\' Uil' nuck 
i.cqiiciu o of tils im ontion iiK/hitics: 



i lie amino asul scqiisnLCS ol the pol\po[UKies encoded h\' Uil' nucleotide 



Name: S\ IMI-1 ( |)<)l\ pi pt idt ) 
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Name: S\^PH-3 (polypeptide) 

1 [-:!") v YYP/irA\ KKV.\n.FFUi/r v r j }■: ( 1. r> r J y i r>i k k w v v r> i\ ;.. ; : : ; a i 

101 (V/llPH 1 VYP.K OKVPETKKPT CCA. (i:i:0 1 L) UO : ) 



Name: SVIMI-4 (polypeptide) 

1 HEDLYLQRKY NDALAWSFGK VCSLEYAGSV STLLDTNILA PATWSAHELG 

51 HAVGMSHDEO YCQCRGRPIJC IMGSGRTGFS NCSYISFFKE ISSGATCLNN 

101 IPGLGYVLKR CGNKIVEDNE ECDCGGTEEC OKDRCCQSNC Kl.QPGAlJCSI 

151 GLCCHDCRFR PSGYVCRQEG NECDLAEYCD GNSSSCPNDV YKODGTl^CKY 

20 1 EGRCFRKGCP SRYMQCQSIF GPDAMRAPSE CYDAWLIGD OFGMCEITGI 

^ b 1 KM Eh'.^^.CES/U^J S ICGRLQCIN vE PI i uEPEH TTi ISTi-iPtjA EI^J LMCVJGTGY 

301 HLSMKPMGIP DLGMINDGTS CGEGRVCFKK NCXT^JSSVEQF DCLPEKCNTR 

351 GvcNNRi-aJCii cmygv;appfc eevgyggsid sgppgllrga ipssiv;vvr>T 

4 01 IMFRLTLEIE SWFVFFRQV IGNHEKPKOF KMPLSKAKTE OEESK'T'KTVQ 

4 51 EESKTKTGQE ESEAKTGOEE SKAKTGQEES KANIESF.RPK AKSVK?:OK?:* 
(SEQ ID NO: 6) 

Name: SVPII-la (polypeptide) 

1 MKJ-1EEELHCL GVFLSCSGHI C'DEH PC»YHS P PDVVII-'VRIT GTTRGMTPPG 

51 V^LSYILPFGG OKlillHIhTVK KLEFS?:HEPV FTYTDC>GAIE EDQPFVONIJC 

101 YYHGYVEGDP ESLVSLSTCF GGFOGlLCaN r>FAYElKPLA F.STTFEliLVY 

151 ?a^lDSEEKOFS TMRSGFMQNE ITCRMEFEEI PNSTOKQSSY VGWVJIHFRTV 

201 EIWVIDNYL YIRYERITDSK EEEDEWIVIJ IVDSIEDVIG VKVLEFGLEI 

251 WTNKNLIVVD DVRKSVHLYC K.WKSENITPR MQHDTSELFT TLGLRGLSGI 

3 01 GAFRGMCTPH RSCAIVTFMN KTPGTFSIAV AHIILGHIJEGM NUDEirrCRCS 
351 QPRGIMHEGN PPITKFSNCS VGDFVJEYTVE RTKCLLETVH TKDIFIJVKRC 

4 01 GNGWEEGEE GDCGPLKHCA Kr'PCCLSlJCT LTDGSTCAFG LCCKDCKFLP 
451 SGKVCRKEW ECDLPEWCNG TSHKGPDDFY VEDGIPGKER GYCYEKSCHD 
501 RIJEQCRRIFG AGANTASETC YK.ELtJTLGDR VGECGIKNAT YIKCNTSDVO 
551 CGRIoCENVr EIPNMSDHTT VHWARFNOIM CWSTDYHLGM KGPDIGEVKH 
6 0 1 GTECGI one I HRHCVEITl Pr.TlNCSPAFC fJhO^G 1 CfJNKH HCIICIJYI A-vOP 

6 5 1 PNCEI ?:GYGG ^VDSGPPP?;R KKK K?:FCYLC ILLLT VLFJ L ECCEYRIiCKK 

7 0 1 SKPIKKOQDV QTPSAKEKEK 1 C*PRPHEEPP Or>OP"WVKP:-,n ^'>OWJTV:vjV 
751 OPQEMPSOr^O PP\^TPS* (SEC ID NO : 1 2 ) 

Name: SVIMI-ll) (polypeptide) 

1 m[:mpeeph('p GVKPi>cr>GM! OL)i'::Hr^)YHfU' ri ivv i pvi-' i t crrTE'cr-mMv; 

^1 WPSY ! ]J'F(;' ; (_'KHinnKVK p i,! kmlpv f- Tvri ;a 1 i , i-:Pc^Pi' v<j::M' ■ 



' ;r:G'2V!-;i-:Gi':t-: < -p' ;pPh'H' 'a pi < m.; 'i- ftp- ;:rri vu-g p^ '< "fppi: r 
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1 cc i: I T'C ^ I-; I J I-: I p r J M r u > 1 rr T v 1 1 v; a i ■: n im r-i c w i^; t v h i .c; m k g i ' i > i c - i-: v k. i ) 

t>u i crrr-: .:( : i dh i c i iikiicvii rr i lusijcspakc uv rgicuuym hchc tj vlvjup 

l prJCLi KGYi:^,f^ hvdsgpim'KR kkkkkfcypc illlivi.i-ml I;CCMA'^■M.<:'K^; 

■/I'l :";kp 1 >:p:oo:)V (jtp5:a ki-M'I-'k k»i- i-M'H-;:lpp oJ'Wvmp: ;l) ::.jppvn»; uj; : 
}ipi. VMP; 0 ^(j pivjijppLFri-' s I :;p(^\'P!JF['^ ppypoat* (st^o ii) r;' - : i 

Name: SVPIMc (polypeptide) 

1 MKMPLLLHCL CVFLSCSGHl (jDEJiPOYHf^P PDWJ PVRIT GTTI* GMl'P I 

si v-jlsytlpfgg okhiihti^'k kplf.skhlpv ftytdogail edopfvqijng 

101 yyhgyvp:gdp eslvslstcf ggfogiloin pfayeikpla fsttffhlvy 

if^l kmdsefkofs tmrsgfm'jne itgpmefeei [justokoss y vgvjwthfriv 

201 eivvvidnyl yiryerndsk eledlyvivn ivdsildvig vkvli.fgeei 

25 1 wtnknlivvd dvf'.ks viieyc kvjksenitpr mqhdtshll-'t tlglpgec*:^! 

30 1 gafrgmctph rscaivtfmn ktlgtfsiav aiihe<3irnlgm nfidedtcrcs 

3 b 1 OPf'C TMHEGM P P 1 T?:FS NC^: YGDFWEYTVE FTKCPI.ETVH TKD I FNVKJ"v C; 
401 gnc;vvei:gee CDCGPLKHC/v KDPGCLSNCT PTDGSTCAFG LCCKDCKFE1> 
•1 [ . 1 ovGj'V;J'jvj'.EVM ECPiEPEWCriG "I'G •IP.CrDDT-'Y VEF-GI PC'KER GYCYi^K.SCHD 

501 rnfo'::rri.eg ag;-'J1Tasftc ykepntlgdr vi^hcg] knat Yi?:criiSDvo 

5 S 1 CG} - 1 L'GEKVr K 1 1 'IJM5;r'HTT VHWARFNDI M C'WSTDYHEGM KGPDIGEVKD 

6 0 1 GTECGTlItHI C THFUCVIilTT LMSrJGSPAFC MKRGICNNKH liCHGrJYLVJCip 
651 PNGLI KC.;YGi::^ SVI.'SCnHinCJ'^. kkkkkfcylc illlivlfil lccpyrlckk 
70 1 S?:i'lKKOC'nV QTF'SAKEEE}; JQRRPHELPP O.SQPVn^MPGC SOPPVTPSQS 
75 1 HPRVMP30S0 PPVMPSC'^^HP OETPSQSQPP VT-1PSQSHPQL TPSQ^^OPPVT 
801 PSC'P'JPOI'MI^ 5^0':'0PPVTP:-; * (SEO ID rj':):14) 

Name: S\'I*n-4a < |><)lype[)ticle) 

1 MR:';VC)I FLGO creelllvpt mllkslgedv ifhpegefds yevtipekls 

5 1 FRGEVO'-^VVG PVSYLLC'ERG KK)rw''L}{LV;PF RLLLPRHLRV FSFTEIIGEEL 

101 EIMIPYIPP^DG NYMGSVFESL DSKATISTCM GGLRGVFNID AKIIYOIEPEK 

1'>1 AfiPSFEKVVY ERKKEOI-'GNO VCGLSDDEIE WQMAPYENhO^i RLRDFPGSYF 

201 }iPKYLELlLL FDfjS R YI- FVI J MNLSOVIHDA ILLTGTMDTY FODVRHPIHP 

1 K7VPEVVJTPFIJ KIRVGYPELA EVLGRFVIYK KSVLNARLSS TiW AJi L Y L.OR F 

30 1 YrJPAEAV-JSFG KVCSLEYAGS VSTLLDTNIE APATWSAIIEE GHAVGMS^HD!-: 

351 QYGOCRGRPN CIMGSGRTGF SNCSYISFFK HISSGATCLN NIPGLGYVLF 

401 RCGNKIVEDN EECDGGSTEE CQKP>RCCOSN CKLQPGANCS IGRCCHDCRF 

4 5 1 R1>:;GYVGF- of CrJECDLAFYG DGI^SSSCPNl i VYKQDGTPCK YEGRGFRFGC 
50 1 R^>RYM0G(.l5; I I-t; PDAMI :A F'G E'::YL)AVIJF TG pofgulm-: I TG l rufffci^ga 

5 5 1 rj;; IGGRFC'GT IJVETl PI »FPE IITTl 1STHL(5 AFHLMGWGIXI YilLGMFPMG 1 
no 1 Pi)FGI'PlNPG'r GG'"^.E' ;P\'GFF FN'GVNGSVPO F DC L KC^r JT P G V( 'D N F FTJ - ' 
5^ 5 1 H < :r'l \ C 1 W A P P I' C K E VG Y ( .;G 5 I D 5; G F> PG D F G A I P 5 5 I V-; VV 5 T I M }■ I-M . T D F 1 

'/ o 1 F .5 VV I- V i-^ FR 0 V d::; r J i I L F p f^ o e f- -M i ' f g k a kt i: o e f: g v: ■ v f t v q k k g F5F f. 'F( ' l > 

75 1 EE5-.FAKTGOF ESKAKTGQEE GFArJlESFRP FAKSVFKQFF * 
( 5 >F:o I D NO : 1 5 ) 



Name: S\ IM! 41> ( poix pep(i(i( ) 
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:\ S 1 KALI-:VV;']1)FN K.1 RVGYPEI.A KVLC^KFVT YK Fr.SVLIJARLS.S I )V;7Jn.YLL'l-;l' 

M.) ] Yr]FALAVj:;}-\"; p:v(a )hi-:YAc^,s v;rrLLi)'rni l APA/rvjPAiiKi , ( ;:1AV(^m: nii 
M (jYcnc^i^Ci^LN CI r^GsnR']\ ;f snc:^S3Y J sfI'^?: iiissGATCFtsi N 1 F^ ;fc;yvm .F 

t) 1 KC> ;IJK I VFIjN FI'X'lMYGF'ri-:}': C^)Kl)FCCOStJ rFFOFGAIJC; ; i GFGGHIjGi- V 

4F1 J-!r'5K^YVr}.?OF GUFCDFAFYC F>r^rJS5>SCPtJr> VYKODOTFCK YFGi'iCI- RFGr ' 

b 0 1 RSRYMQCQS I FGPDAMFAFS ECYDAVNLIG DQFGNCEl TG T RNFFKCK.SA 

Sbl NSICGRL(:>CI NVETI PDLPE FITT I 1 STRLl) AI-:NLMCWGTG YHLSMKI^HGI 

r>01 PDFGMTNDGT SCGEGRVCFK KNCVIISSVLQ FDCFPEKCNT RGVCNriRKNC 

bbl }ICMYGVJAPr'F CEEVGYGGSI DSGPPGLLRG AIPSSIWVVS I1MFRL3FF1 

70 1 FSWFVFFRQ VIGriHLKPKO EKMPESKAF'T EQEESKTKTV QEESF/rKTGQ 

751 EESEAKTG':)E ESK.ANIESKR PFJVKSVKKQK p:* (SEQ ID NO : 1 6 ) 

The discovery of tlie nucleic acids of the invention enables the construction of 
expression vectors comprising nucleic acid sequences encoding polypeptides; host 
cells transfcctcd or transformed with the expression vectors; isolated and purified 
biologically active jiolypeptidcs and fragments thereof; the use of the nucK;ic acids or 
oligonnclcotides thereof as probes to identify nucleic acid encodmg proteins having 
mctalloprotcinase-disintcgrin activity: tlic use of the nucleic acids or oligonucleotides 
thereof to identify human chromosome number 1 or 4; the use of the nucleic acids or 
oligonucleotides thereof to map genes on human chromosome number 1 or 4; the use 
of the nucleic acid or oligonucleotides thereof to identify genes associated with certain 
diseases, syndromes or other human conditions associated with human chromosome 
number 1 or 4, including fetal hydantoin syndrome, diphenylhydantoin toxicity, and 
phcochromocytoma; the use oi' single-stranded sense or antisense oligonucleotides 
from the nucleic acids to inhibit expression of polynucleotide encoded by the SVPH- 
1, SVPlI-3, or SVPIb4 gene; tiie use (^f such polypeptides and soluble fragjnents to 
fundi (Ml as a proteinase; the use of sucdi polypeptides and fragjnented j>eplides as 
molecular weight markers; the use (d^such polypeptides and fragmented p-^plides as 
controls for peptide fragjnentatioiF and kits comprising these reag^ents; the use td such 
pcdypeptides and fragjnents thereof generate antib<Kiies; and the use of anlib(Hiies t(^ 
punf\' S\MMi poK'prptidrs 
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- IS 

^< ^t.i:J< : Arji) Nioi i;ri iij:S 

In a particular cniboiiinicnU the iin'cnlion relates to certain isolated inu ieolide 
sctiiiences tiial are tree Ironi contarninatini' en(iv)i',enons niatenal. A "nucleotide 
secjucnce" rcicrs t(^ a jM)lynucleotide molecule in the form oi a separate Irai-nient or a^; 
a component of a larger nucleic acid construct, d'he nucleic acid molecule has been 
derived fr om lONA or RNA isolated at least once in substantially pure form and in a 
quantity or concentration enabling identification, manipulation, and recovei-y of its 
component nucleotide sequences by standard biochemical methods, such as those 
outlined in Sambrook et ah. Molecular Cloning: A Laboratory Manual, 2nd cd.. Cold 
Spnng Harbor Laboratory, Cold Spring Harbor, NY (19S9). Such sequences are 
preferably provided and/or constnictcd in the fonn of an open reading frame 
uninterrupted by internal non-translated sequences, or introns, that are typically 
present in eukaryotic genes. Sequences of non-translated DNA can be present 5' or 3' 
from an open reading frame, where the same do not mtcrfere with manij^ulation or 
expression of the coding region. 

Nucleic acid molecules of the invention include DNA in both single-stranded 
and double-stranded fonn, as well as the RNA complement thereof DNA includes, 
for example, cDNA, genomic DNA, chemically synthesized DNA, DNA an^plified by 
PCR, and combinations thereof Genomic DNA may be isolated by conventional 
techniques, using the cDNA of SfO ID NOs:D3 and 7-1 1 , or a suitable fragment 
thereof, as a probe. 

The DNA molecules of the invenlicMi include full lengjh ^enes as well as 
polynucleotides and fragments thereof The fill leniith gene ina\' mchule the N 
termmal sigjial peptide. Otlier enibodimenis include 1 )NA ent^odinr. a stduble fcMni, 
r encoding the extracellular domain of the protem, either with or without the signal 
[x^ptuie. 

The nucdeic acids <>1 the ]n\'eiit!on aie pieieientialK' deri\ ed Irorn human 
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1 * [ C i C I VCi \Scil UCU CCS 

Parttculai 1\' prcicncci luiclcotuic sequences ot the invention aie ID 
N()s:l 3 ami 7-1 K as set lonh aho\e. The seciucnccs ot amino acuis encoded in the 
DNA orsr.Q II) NOs:l-3 and 7-1 1 arc shown in SHQ II) NC)s:4"() and 12- 16, 
respcclivcly. In SMQ ID NO:l "N" can represent any nucleotide. These sequences 
identify the SVPH polynucleotides as members of the metalloproteuuise-disinlegnn 
family. As noted above, protcms of this family arc characterized by a pro'doniam, a 
disintegrin domain, a metalloprotcinase domain, a cysteine rich region, a 
transmembrane domain, and a cytoplasmic tail. 

In particular, SVPH-1 (originally isolated from Iniman testis) and SVPlI-4 
(originally isolated from human testis, fetal lung, and B-celis) both share homology to 
the cysteine rich region of the mctalloprolcinase-disintcgrin family, and SVPH-3 
(originally isolated from human fetus tissue) sliarcs homology to the pro-domain of 
these family members. In addition, SVPH-4 polypeptide (SRQ ID NO:3) encodes a 
zmc bindmg motif (His 47 to Asp 58), a disintegrin domain (Leu 104 to Cys 179), and 
a cysteme rich region (Asp 180 to Arg 388). 

SVIMI-Ia, SVPH-lb, and SVPH-1 c represent the nucleotide sequences (SEQ 
ID NOs:7-9) of three alternatively spliced SVPH-l clones with divergent cytoplasmic 
domains. 'I liesc clones were isolated by screening a human testis library (Clonetech 
cat no. HL3024a) at 42°C and washing at 42°C in 2x SSC using four different 
oligonucleotides: 

rACCTAh^'^(^T(VYTrJ\f\'VTrTr'Y(^ (SPX,) ID TnH ) 17), 

CAAA^rA(:'r(:;rAA(;'r(;AGA(:T'r(;(^ (SI-(,) ID rN!():18), 

TGCACAACTAr.GTGTGGTGTACCC (SliO ID NO: 19), and 
GAGGGA("'^r(Gr AA'n^r^AAAAAG^lX";rG(^ (ShX) ID N():20). 

S\'PH-4a and S\'PI I -4b represent the nuclc(Midc S('t]uenrc:; (SP(,) ID N( > ; 1 f ) 



oh i ^onur K'( ides : 
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-?A) 

(/TTTr/u U^C^Aiif "( '^.V^T^VVP^G'V'YC,^■.y^G (SHQ ID NO: 22), and 
'r(^AACi(:^A("^AAAA^'( Tv'7^( V^^riTT ( A'; (SHO II) r^J( ):23). 



/VddJj l onal Sequences 

Due lo the known degeneracy of the genetic code, whereni more than one 
codon can encode the same amino acid, a DNA sequence can v:uy from thai shown \n 
SllQ ID NOs:l-3 and 7-1 1, and slili encode a polypefnide having the amnio acid 
sequence of SEQ ID NOs:4-6 and 12-16, respectively. Such variant DNA seciuences 
can result from silent mutations (e.^., occurring during PCR amplification), or can he 
the product of deliberate mutagenesis of a native sequence. 

The invention thus provides isolated DNA sequences encoding ]:)olypej^tides of 
the invention, selected from: (a) DNA comprising the nucleotide seciuence of SHQ 
NOs:l-3 and 7-11; (b) DNA encodnig the poly]:»cptidcs of SFX) ID NOs:4-6 and 12- 
16; (c) DNA capable of hybridization to a DNA of (a) or (b) under conditions of 
moderate stnngcncy and wiiicli encodes polypeptides of the invention; (d) DNA 
capable of hybndization to a DNA of (a) or (b) under conditions of high stringency 
and w^hich encodes polypeptides of the invention, and (e) DNA which is degenerate as 
a result of the genetic code to a DNA dcfmcti in (a), (b), (c), or (d) and whicli encode 
polypeptides of the invention. Of course, polypeptides encoded by such DNA 
sequences are encompassed by the invention. 

As used herein, conditions of moderate string,ency can be readily determined 
by tiu\sc having ordinary skill in the art based on, for examj^le, the length of the DNA 
^I he basic c(Miditions are set forth hv Sambrt^ok ct al Molccuhir (loninyj A 
L(ih<)rii(r)?-y hfoiudl ^ 2nd ed V(^l. I, py>. 1.1 01 -104, < \^ld SyMUiii HarlMM' l.ab(Mator'\ 
Press, n^>H9), and include use of a prewashmg solution for the nitrocellulose filters 
SX SS( \ 0.5^}o SDS, 1.0 niM F.DTA (pll S.O), hvbridi/alion conditions of about 50A> 
iorinamide, OX SS( ' at abtuit 42 '( ' {n\ other snnilar h\'iM nlr/ati(Mi solutuMi, y.wch as 



< \ Mi^di tondit K Mr, ;ii r det Mi('d a> 1 1 \ bi i d i .Ml ion C( uu li I n nr. a;, .:}io \ - , ,Mid \^ i ■ ' 
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washmii at ai^iMoxiinaluiy (>S"( \ ().2X SS(.\ 0. T! o S1)S. 1 he skilled artisan wall 
icccMim/c lliat the te-iupcratinc ami wash solution salt concentration can be adjusted as 
neeessarv accorduig to factors such as tlie leiu^h ol tiic probe. 

Also inclucicd as an embodiment of the m\'enlK)n is DNA enec)ding 
polypeptide fragments and polyj:>eptides comprising mactivated N-glycosylation 
sitc(s), inactivated protease processing sitc(s), or conservative amino acid 
substitulion(s), as described below. 

hi another embodiment, the nucleic acid molecules of the invention also 
comprise nucleotide sequences that are at least 80"o identical to a native sequence. 
Also contem]^iated are embodiments in wliich a riuclcic acid niolecule compuses a 
sequence that is at least 90% identical, at least 95'>o identical, at least 98% identical, at 
least 99Vo identical, or at least 99.9% identical to a native sequence. 

The percent identity may be determined by visual inspection and mathematical 
calculation. Alteniativcly, the percent identity of two nucleic acid sequences can be 
determined by comparing sequence information using the GAP computer program, 
version 6.0 described by Devereux ct al., Nucl. Acids Res., 12:387 (1984) and 
available from the University of Wisconsin Genetics Computer Group (UWGCG). 
The prcierrcd default parameters for the GAP program include: (1) a unary 
comparison matrix (containing a value of 1 for identities and 0 for non-identities) lor 
nucleotides, and the weighted comparison matrix of Gribskov and Burgess, Nucl. 
Acids Res. /^/:6745 (1986), as described by Schwartz and Dayhoff, eds.. Atlas of 
Protein Seque/iee and Siruclure, rvJational Biomedical Research lH>undation, pp. 
3SK (2) a penalty ot 3.U f.n each gap and an additional O.IO penalty tor each 

SN^mbol in each gap; and (3) no penalty iov end gaps. <.)ther [nograms used by one 
skilled in the art of sequence comparison may also be used. 

1 he iinention alst* pid\'ides isc^lated nucleic acids useful in the production td 
P< d \'t>cp: ide^: Such po 1 \'prpt id es rna\' prepAicd h\' an\' of a numbei ot c^>n\'cnPo[Kil 
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chcinicallN' syullicsi/cil usum kiiou n tcchnie]ucs. DNA Irai-jncnts also nia\' he 
pic>ducc(i by restriction ciidonuclcasc digestion o[ a full Iciiiuh cloned ON A scciucncc, 
aiul isolated b\- elcctt ojMioi csi>; on avsiiosc i'cls. il ncccssarw oli i'onntdcot idcs that 
reconstruct the or" 3' tetinnnis to a desncd point may be ligaled to a DNA Iraurnent 
r.eneraled by rest lact ion cn/.>'nic digestion. Such ohgoiuiclco tides may additionally 
contain a restriction cndonuclease cleavage site upstream ofthe desired cculing 
sequence, and position an initiation codon (AlXi) at the N-tcmiinus ofthe coding 
sequence. 

The well-known polymerase chain reaction (PCR) procedure also may be 
employed to isolate and amplify a DNA sequence encodmg a desired protein 
fi'agmcnt. Olii^onucleotides that define the desired tennini ofthe DNA fragment are 
employed as 5' and 3' pi-imers. 'fhe oligonucleotides may additionally contain 
recognition sites for restriction endonuclcascs, to facilitate insertion of the amplified 
DNA fragment into an expression vector. PCR techniques arc described in Saiki et 
al.. Science 239:487 (1988); Recombinant DNA Methodology, Wu ct al., eds.. 
Academic Press, Inc., San Dicgo, pp. 189-196 (1989); and PCR Protocols: A Guide 
to MetJiods and Aj}plications, Innis et al., eds.. Academic Press, Inc. (1990). 

P OLYPHPT I D]{S AND FRAG M RN H S THERnOF 

The invention encompasses polypeptides and fragments thereof in various 
fomis, including those that are naturally occurring or produced thi'ough various 
techniques such as procedures in\'ol\*ing recombinant DNA technology. Such forms 
include, but are not hmited to. den\'ati\'es, \'anants, and ohg/^mers, as well as fusion 
proteins or tiagments thereof 

P o 1 vp C}^ j r d e s _a i ul \ [ r a g m e n t s 1^1 1 e r e ( ^ f 

The polypeptides ofthe inventuMi include the proteins encoded by the nucleic 
acid S(.'t|iieiu^es set forth above Pai t icii lail \' jM'clerreil poK'peptides C(Mnprise the 
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SVMMM (SIrQ 11) N():4) has an N-tcnninai region iiavuii: annno acuis Met 1 to Asn 
40. in SI:(,) ID N( ):4 "X" can represent any annuo acid. SVIM 1^3 {S\\() 11) N( ):S) has 
ai:i N-leninnai rei^ion ha\'ing annuo acids Asn 1 to Leu 23. S\'Pi 1-4 (ShJj 11 ) r4():()) 
also includes an cxlracelluku' donuun conipiising annuo acids llis I to Arg 3cS8, a 
transmembrane region comprisnig amino acids Gly 389 through IMic 41 7, and a 
tcniunal cytoplasmic domain comprising amino acids Arg 418 to Lys 499 and is 
believed to overlap with EST designated AA 782936. 

The SVPI Ma polypeptide (SHQ ID NO; 12), SVPH-lb polypeptide (SEQ ID 
NO: 13), and SVPH-lc polypeptide (SBQ ID NO: 14) each encodes a signal sequence 
(Met I to Ser 1 5), a pro-domain (Cys 10 to Ser 1 88), a catalytic domain (Scr 1 89 to 
Thr 388), a disintegrin domain (Val 389 to Gly 491), a cysteine rich region (Tyr 492 
to Lys 675), and a transmembrane domain (l^he 67() to Cys 698). In addition, each of 
the SVPH-la, SVPH-lb, and SVPILlc polypeptides (SLQ ID NOs:12-14) encodes a 
cytoplasmic domain. Due to alternative splicing the cyloplasnnc domain of each 
polypeptide is different. For SVPH-la, SVPIMb, and SVPPLlc the cytoplasmic 
domains are (Lys 699 to Ser 766), (Lys 699 to Thr 787), and (Lys 699 to Ser 820), 
respectively. 

Similarly, the SVPH-4a polypeptide (SHQ ID NO: 15) and SVPH-4b 
polypeptide (SEQ ID NO:I()) each encodes a signal sequence (Met 1 to Gly 27), a 
pro-domain (Glu 28 to Arg 193), a catalytic domain (Asp 194 to lie 392), a disintegrin 
domain (Pro 393 to Gly 493), a cysteine rich region (Arg 494 to Ser 685), and a 
transmembrane domain (lie ()8(> to Cjly 713). In addition, each of the SVPlL4a and 
SVPll~4b polyj)e[)tides (SliQ ID N()s:15"l()) encodes a cytoplasmic domain. Due to 
alter riatnx^ splicing the cytoplasmic domain of each polypeptide is dit ierent. 1 he 
cytoplasmic domain of SVlMl-4a is (Asn 7 1 4 to Lys 790), and the cytoplasmic 
domain c^rSVPH-4h is (Asn 714 to Lys 781 ). 

! he skillrd artis;in vili irc(M'ni/r llial the abi>\'r (Ic'UMihrd biMnidaiK" m1 ^ 

.i\ aiLibU' loi tiiat [vaipoM/) \\\a\ (hllrt ti^wn tlio.,c (ir -cnUrd at)o\r 
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tiiL- cells in whicli thcN' arc expressed. In ^^.eiieial, soluble |>()lypepluies may he 
uleiitined {aiul clistiriiunshcti from non-sohihie rnenihrane-houiul counlerparls) h\ 
sejKiratiiie intact cells which express the desired poh'peptide Ironi llie cuhiire niediuin 
c.i^., by ccnlr"iiur,ation, and assaying the niediurn (supernatant) for" the presence of the 
desired polypeptide. The presence of polypeptide in the medium indicates that the 
polypeptide was secreted from the cells and thns is a soluble fomi of the protein. 

In one embodiment, the soluble polypeptides and fragments thereof comprise 
all or part of the extracellular domain, but lack the transmembrane region that would 
cause retention of the polypeptide on a cell membrane. A soluble polypeptide may 
include the cytoplasmic domain, or a portion tlicrcof, as long as tiic polypeptide is 
secreted from the cell in which it is produced. 

In general, the use of soluble fomis is advantageous for certain apj^lications. 
Purification of the polypeptides from recombinant host cells is facilitated, since the 
soluble polypeptides arc secreted from the cells. Further, soluble polypeptides arc 
generally more suitable for intravenous administration. 

The invention also provides poly7:)eptides and fragments of the extracellular 
domain that retain a desired biological activity. Particular embodiments are directed 
to polypeptide fragments that retain the ability to bind the "binding partner*' or the 
native cognates, substrates, or counter-structure. Such a fragment may be a soluble 
polypeptide, as described above. In another embodiment, tlie polypeptides and 
fragments advantageously include regions that arc conserved in the SVPII family as 
described above. 

Also provided herein are polypeptide fragjnents c(Mnprising at least 20, (n at 
least 30, contigtious amino acids of the sequences of SI :(,) 11) N()s:4-() and 1 2 lo. 
f ragments derived from the cytoplasmic dcMiiain find use in studies of signal 
transduction, and m regulating cellular prcx^csses associated with transduction of 
bu^logjca! signals. P(^l vpeptidc frai'inents also mav be emplo\'rd as immuiKM-cns, in 

-.Or.., -,-t,l>. .,1,... 
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Variants may exhibit aTiiiiu') acid sccjucnccs that arc at least 8()*/o uiciUical. 
Also coiilciuplatccl arc ctnbotinnciUs in \\ inch a p()ly[>cptitic or tramncnt ccMn[M iscs an 
amino acid scqncncc that is at least 9C)*W, identical, at least 9.S*/o identical, al least 9;S*!(i 
identical, at least 99% identical, or at least 99.9*^o identical to the preierred 
poly]:)cptide or fragment thereof. Percent identity may be determined by visnal 
inspection and mathematical calculation. Alternatively, the percent identity of two 
protein sequences can be detemiined by comparing sequence infomiation using the 
GAP computer program, based on the algorithm of Nccdleman and Wunsch, J. MoL 
BioL, 48:443 (1970) and available from the University of Wisconsin Genetics 
Computer Group (UWGCG). l^hc prctcrred default parameters tor the GAP progran^ 
include: (1) a scoring matrix, blosum62, as described by llenikoff and Hcnikoff, 
Proc. Nad. Acad, Sci, USA, 89:10915 (1992); (2) a gap weight of 12; (3) a gap 
length weight of 4; and (4) no penalty for end gaps. Other programs used by one 
skilled in the art of sequence companson may also be used. 

Thc variants of the invention include, for example, those that result from 
alternate mRNA splicing events or from proteolytic cleavage. Alternate splicing of 
mRNA may, for example, yield a truncated but biologically active protein, such as a 
naturally occurring soluble fomi of the protem. Variations attributable to proteolysis 
include, for example, differences in the N- or C-termini upon expression in different 
types of host cells, due to proteolytic removal of one or more tenninal amino acids 
from the protein (generally from 1-5 temunal amino acids). Proteins ii:i which 
differences m amino acid secjuence are attributable to genetic polymorphism (allelic 
variation among, individuals producing the proteni) aie also contemplated herein. 

Additional variants within the scope of the nnxntion include poly]")eptKles that 
may be modified to create derivatives theieoi by forming covalent or aggregative 
conjui^ates with (Mher chemical moielies, such as jdycosyl luonps, hjMds, phosphate, 
';MOMp'; ;ni<l tfv hfc ( ^ u'lilciil ( It -i i \*;if i \>'s m;i\' he pr rr^ai cNl h\' Imkuir the 

thei apeiittc ai'eMits alt.ichcvi tiicirlo .nr m it- 'inp KiUhI hei'.-in, .r, (iiiAir,: cd iii tini:r 
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Other cici i\'ali\'cs incliuic co\aIcnl or ai'i\rcv,ati\'c con)Ui\atL's oi 
pol V]icpli(ics witli other proteins or polypeptides, such as by svntliesis in reeomhinaiu 
euhure as N terminal or ( " teniunal fusions, h xauiples of fusion proteins are 
citsenssed below in connection with oligomers, i-urther, fusion [^rotenis can comprise 
peptides added to facilitate purilkation and identification. Such peptides inchidc, for 
example, poly-His or the antigenic identification peptides described in U.S. Patent No. 
5,01 1 /.>12 and in Hopp ct ah, Hio/Tcchnoloy^y (y. 1204 (1988). One such peptide is the 
FLACr peptide, Asp-Tyr^Lys-Asp-Asp-Asp-Asp-Lys (SHQ ID NO:28), which is 
highly antigenic and provides an epitope rcvcrsibly bound by a specific monoclonal 
antibody, cnabhng rapid assay and facile purification of expressed recombinant 
protein. A murine hybridoma designated 41:1 I produces a monoclonal antibody that 
binds the M.AG^' peptide in the presence of certain divalent metal cations, as 
described in U.S. Patent 5,01 1,912, hereby mcoq^iorated by reference. The 4E1 1 
hybridoma cell line has been deposited with the American Ty|:>c Culture Collection 
under accession no. HB 9259. Monoclonal antibodies that bind the FLAG*' peptide 
are available from Rastman Kodak Co., Scientific Imaging Systems Divisic^n, New 
Haven, Connecticut. 

Among the variant polypeptides provided herein arc variants of native 
polypeptides that retain the native biological activity or the substantial equivalent 
thereof (3ne exan:iplc is a vai-iant that binds with essentially the same binding affimt\' 
as does the native form. Binding affinity can be measured by conventional 
procedures, c.i:^., as described in U.S. Patent N(^. 5,512,457 and as set fcMtb below. 

Variants niclude polyj^eptides tliat are substantially hoinol<\i'ous to the nati\'e 
form, but which have an ammo acid sec]uence (hfierent from that tif tlie nati\ e ItM in 
becaus.e of (Mie or more deletions, insertions or substitutions. Particular embodiments 
include, but arc not limited to, polypeptides that c(Mnjnise from one to ten deletions, 
insertions or substitutKMis of amin(^ acid residues, when compared to a natix e 
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(ilu ami As|^ or ( iln aiui Asn; or suhstiUiUons ol one aioniatic residue ior aiiothci, 
such as Phc, l ip, or 1 \'r loi one anoliici. ( )tlicr conscrvaU\'c substitutions, r.^.' , 
inx'olvini!. substitutions ot cntiic regions having siniiiai hydrophobieil\' eharaclerislu s, 
arc well known. 

Similarly, the DNAs of the invention include variants that differ from a nati\ e 
DNA sequence because of one or more deletions, insertions or substitutions, but that 
encode a biologically active polypeptide. 

The invention further includes polypeptides of the invention with or without 
associated native-pattern glycosylation. Poly]:>cptides expressed in yeast or 
inammahan expression systems {e.g., COS-1 or COS-7 cells) can be similar to or 
significantly different from a native polypeptide in molecular weight and 
glycosylation pattern, depending upon the choice of expression system. Expression o\ 
polypeptides of the invention in bacterial expression systems, such as E. coli, provides 
non-glycosylated molecules. Further, a given preparation may include multiple 
differentially glycosylated species of the protein. Glycosyl groups can be removed 
through conventional methods, in particular those utilizing glycopeptidasc. \\\ 
general, glycosylated polypeptides of the invention can be incubated wdth a molar 
excess of glycopeptidasc (Hoehringer Mannheim). 

Correspondingly, similar DNA constructs that encode various additions or 
substitutions of amino acid residues or sequences, or deletions of lenninal or internal 
residues or sequences arc encompassed by the invention. For cxamj^le, N- 
glycosylation sites m the polypeptide extracellular domain can be modified to 
preclude glycosylation, allowing expression of a reduceti carbohydrate analog m 
mammalian and yeast expression systems. N-glyeosylation sites in eukaryotic 
polypeptides arc characten/ed by an amino acid triplet Asn-X-Y, wherein X is anv 
amino acid except Pro and ^' is Ser oi Thr. Approj^riate substitutions, atlchtions, or 
n ' '1 ' ■! ! ( Ml ' tM th" [1 M i ■ ] ' '( W ) ( 1/ • ' r-,i""M cM'-ofhn;^ thc^t^ Itip1(Mn \\]\\ t^" ■]'' ir^ pr < '\'( 'fit i , w >• 
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ulycosvlation sites in picUcins iiicUuic those dcscnhcd in U.S. Patent >,071/)72 aiul 
\\V 276,<S46, hereby ineoipo rated by relerenee. 

hi anotlier example ot \'ariants, sequeiiees eiictxiini', ( '\ s lesidues that are not 
essential ioi b\o\oi\\c'A\ aeti\ ity can be altered to eause the </ys residues to be deleted 
or replaced with other amino acids, preventing formation of incorrect mtramolecular 
disulfide bridges upon folding or renaturation. 

Other variants arc prepared by modification of adjacent dilnisic anuno acid 
residues, to enhance expression in yeast systems in which KFX2 protease activity is 
present- EP 212,914 discloses the use of site-specific mutagenesis to inactivate KI:X2 
protease processing sites in a protein. KEX2 protease piocessing sites are mactivated 
by deleting, adding or substituting residues to alter Arg-Arg, Arg-Lys, and Lys-Arg 
pairs to elinnnate the occurrence of these adjacent basic residues. Lys-Lys pairings 
arc considerably less susceptible to KI:X2 cleavage, and conversion of Arg-l.ys or 
Lys-Arg to Lys-Lys represents a conser\^ativc and preferred approach to inactivating 



Encompassed by the invention are oligomers or fusion proteins that contain 
SVPH polypeptides. When the polypeptide of the invention is a type 1 membrane 
protein, such as SYPM, the fusion partner is linked to the C terminus of the type I 
membrane protein. Such oligomers may be in the fonn of covalently-linked or non- 
covalently-hnked mtdtimers, including dimers, tnmers, or higher oligomers. As lu^ted 
abo\x\ preferred polypeptides are S(4nble ami thus these ohg,omers may c(MUprise 
sc^luble polypeptides. In one as[)eet ol the un'ention, the olig.omeis maintain the 
binding ability of the pidypeptide components and j>rovide therefor, bi\'alent, 
tnvalent, etc., binding sites. 



()ne em!>odiment of the uueiilUMi is direet(.'d to olii'(Mneis coni]M].snM' innltij^le 



KEX2 sites. 
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As one allcrnativc, an oligoniLT is prepared using pc)l>'pe[nides derived from 
iniiniinoulobiiiins. Preparation of fusion proteins comprising ccrlain heterologous 
polypeptides fused to various portions of antibody-derived polypeptides (including the 



Fc domain) has been described, eg,, by Ashkenazi ct ah, FNAS USA, 88:10535 
(1991); Bym et ah. Nature, 344:677 (1990); and Hollcnbaugh and Amffo, 
"Construction of Immunoglobulin Fusion Proteins", Current Proioeols in 
y;?2m2v/zoyo^^>', ^uppi. 4, pages lu.iv.i - ivm-^.ii yiyji^). 

One embodiment of the ]uesent invention is directed to a dimer comprising 
tvv^o fusion proteins created by fusing a polypeptide of the invention to an be 
polypeptide dcnved from an antibody. A gene fusion encoding tlic pol>^:»cptidc/b^c 
fusion protein is inserted into an appropriate expression vector. Polypeptide/P^c fusion 
proteins are expressed in host cells transfomicd with the recombinant expression 
vector, and allowed to assemble much like antibody molecules, whereupon mtercham 
disulfide bonds fomi between the Fc moieties to yield divalent molecules. 

The term "he polypeptide" as used herein includes native and mutein forms of 
polypeptides made up of the Fc region of an antibody comprising any or all of the C\\ 
domains of the he region. Truncated fonns of such polypeptides containing the hinge 
region that promotes dimcnzation are also included. Preferred polypeptides comprise 
an b^c [Kdy{>eptide derived from a human IgCH antibody. 

( )ne suitable be }M)1 vpeptide, described m PC ^1 a|^phcation \W ) V^v' 1015 1 
(hereby incorporated by relerence), is a single chain polyiK^i>tide extendmg, from the 
N-tennmal hinge region to the native (^-lerminus of the be region of a human IgCil 
antibtKi\'. Another useful he polvjK'ptide is the he nuUein described m U.S. P<itenl 
S.4S7.f ) ^^ :nid in Maiiin el al., I'MHi KJ 1 V.V)^J.V40Ol ( 1 inc(M ptiraled bcietn b\' 
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1 lie abo\ c-dcsci ibcd fusion prolciiis cornpnsnu: be inoictics (aiui olu'onici s 
formed tiicrciioiii) o\\cv the ad\'anlaj'e of faeile purifieation hv affinitN' 
e!iroinatoi'raph\' o\'ei l^iolein A or l^roleiii ( i eohunns. 

In t)lhei enibcHiirnenls, the polypeptides oi the invention may be substUuted for 
liie \'ariable portion oi an antibody heavy or light chain. If fusion proteins are made 
with both heavy and lu;ht chains of an antibody, it is possible to lonn an oligomer 
with as many as four SYIMl cxtraccUular regions. 



Pcptide-hnkcr Based Oligomers 
Alternatively, tl^e oUgomcr is a fusion protein comprising n^ultiple 
polypeptides, w^th or without peptide linkers (spacer peinides). Among the suitable 
peptide hnkcrs arc those described m U.S. Patents 4,751,180 and 4,935,233, which are 
hereby incoiporatcd by reference. A DNA sequence encoding a desired peptide linker 
may be inserted bctw^ccn, and in the san:ic reading frame as, the DNA sequences of the 
invention, using any suitable conventional technique. For example, a chemically 
synthesized oHgonucleotide encoding the linker may be hgated between the 
sequences, hi particular embodiments, a fusion protein comprises from two to four 
soluble SVPH polypeptides, separated by peptide linkers. 

1 .eucine-Zippcrs 

Another method for preparing the oligomers of the invention involves use of a 
leucine zipper. Leucine zipper domains are peptides that pixMnote oligomerization of 
die proteins m whicli thev are found. Leucine zippers were originally identified in 
se\xn-al DNA-binding, iMc^teins (Landschulz et al., Sacncw 240:1750 (108K)), and have 
since been found in a variety of different j^rotems. Among the known leucine zippers 
are naturally cx^eurrmg, pejitides and derivatives thereof that dinierrze or Irimenze. 

'i ]\c /ippei domain (also retei red to heiein as an tdi jMMneiizing,, ot (diromei 
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proclucl of llic iiuinnc inolo-oncor^cnc, c-niyc (Laiuischulz ct a!., .SV/rz/rt* 24():17>9 
(lOSS)). The zij^pci dv>nKnns oi fos :uu\ jun prcicrciUial iy torm lictcrodinuM (()'S1um 
cl a!., Si'irncc 24S:(>4() ( r)S9), Turner and IJian, AVv^v/rr, 243:1()S9 { P)S9)). I hc 
/ippcr domain is necessary for biological activity (DNA huiding) m liiese proteins. 

4 he fusogcnic protenis of several different vimses, including paraniyxovu us, 
coronavtais, measles virus and many retroviruses, also possess zipper domams 
(Buckland and Wild, Nature 338:547 (1989); Britton, Nature^ 353:394 (1991); 
Dclwart and Mosialos, AIDS Research and Human Retroviruses 6:703 (1 990)). The 
zipper doHKiins in these fusogcnic viral proteins arc near the transmembrane region of 
the proteins; it has been suggested that the zipper domains could contribute to the 
oligomeric structure of the fusogcnic proteins. Oligomcrization of fusogcnic viral 
proteins is involved in fusion pore fomiation (Spruce et a!., Proc. Natl. Acad. Sci. 
U.S.A., 88:3523 (1991)). Zipper domains have also been recently reported to play a 
role in oligomcrization of heat-shock transcription factors (Rabmdran ct al.. Science 
259:230 (1993)). 

Zipper domains fold as short, parallel coiled coils (0*Shea et ah. Science 
254:539 (1991)). The general architecture of the parallel coiled coil has been well 
characterized, with a "knobs-into-holes" packing as proposed by Crick, Acta 
Crystallogr., 6:689 (1953). 4 he dimer fonned by a zipper domain is stabilized by tiie 
hcptad repeat, designated {ahcdcfg)^ according to the notation of McLachlan and 
Stewart, J. Afol. lUoi, 98:293 (1975), in which residues a and d are generally 
hydrophobic residues, with J being a leucine, w4iich line up on the same iace 
hehx. (.)p[>ositcly-charged residues commonly occur at positions and c. 4 bus, in a 
parallel coiled coil formed from two helical zipper domains, the 'Tnobs" formed by 
the Iwilrophobic side chams of the first helix are packed into the 'lioies" formed 
between the side chams ot the sccmmkI helix. 



I e polled the s\■nlhe^l^. ol a 1 1 1 !e su anded (tTieiie.d bundle in whieii tfie hehvc:, niii 
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stiuiics also iiuiicalc thai electrostatic inlcractKMis conlributc to the sl(^ichioinetr>' ami 
i^eoTuetry coiled coils. Inuther discussKMi (^fthe stnicline ot ieitcine zippers is 
touiu] m ilaihurv et al., Scwfuw 2(>2:14()1 ( 10*)3) 

h;\aniples of^ leucine /ii^y^jer domains sm table for prod uc mi' soluble olmomer ic 
[KOlcins are (iescrihcd in VC V aj^plication WO 94/10308, as well as the leucine zipper 
derived from lung surfactant protein 1) (SPD) described m Hoppe et al., /-'AVkV Lcttos^ 
344:191 (1994), hereby incorporated by reference, 'flic use of a modified leiicmc 
zipper that allows for stable trimcrization of a heterologous protein fused thereto is 
described in Fanslow ct ah, Scmin. Immunol., 6:267-278 (1994). Recombinant fusion 
proteins comprising a soluble polypeptide fused to a leucine zipper peptide arc 
expressed in suitable host cells, and the soluble oligomer that form.s is reco\'ered from 
the culture supernatant. 

Certain leucine zipper moieties preferentially form trimers. One example is a 
leucine zipper derived from lung surfactant protein D (SPD) noted above, as described 
in Hoppe et ah, FEBS l etters^ 344:191 (1994) and in U.S. Patent 5,716,805, hereby 
incor|>orated by reference in their entirety. This lung SPD-derivcd leucine zipper 
peptide conipriscs the amino acid sequence Pro Asp Val Ala Ser Leu Arg Gin Ciln Val 
Glu Ala Leu Gin Gly Gin Val Gin His Leu Gin Ala Ala Phe Ser Gin T yr {S>\\Q ID 
NO:29). 

Another example of a leucine zipper that promotes tnmeri/.ation is a peptide 
comprising the amino acid sequence Arg Met Lys Gin He Glu Asp Lys He ( ilu Glu He 

Leu Ser I .ys He Tyv His He CHu Asn Glu He Ala Arg He 1 ys I a's i ,eu He Gl\' ( Hu Ai i^, 
(SI'O ID ^40:3()), as described in L S. Patent .^,7 ] ^>,Sf)5. In one alternative 
embodiment, an N-terinmal Asp resuitie rs added; m another, the peptide lacks the N 
terminal Arg residue. 

f raiunents of the foregoing zipper peptides thai retain the piopertx' of 
promotiui' ( 4i I'omet i/at ion ma\' h'c emj^lowd :is w ell, h xarnf^les (4 such ti a^unent'- 
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Other peptides derived iroin nalurally occiuriiu', Irinienc proteins may be 
einj^loN'eci in piepaniMJ^ tnnierie SVIMI. Alternati\ ely, s\iuhelie pe[nides lliat [promote 
olii^oineii/atioii ina\' l)e ern[^loyed. In pailicuiar enil)odinieiUs, leucine lesuiues in a 
leucine zipper inoiety are replaced by isoleueme residues. Such peptides ccMiiprisinu 
isoleucine may be referred to as isoleueme zippers, but are encompassed by the term 
"leucine zippers" as crnplc:»ycd herein. 

PRODUCTION OF POLYPEPTIDES AND bRAGMFN rS THI:Rf^OF 

lixprcssion, isolation and purification of the polypeptides and fragments of the 
mvenlion may be acconiphshcd by any suitable technique, including but not limite(i to 
the following: 

E^xprcssion Systems 

The present invention also provides recombinant cloning and expression 
vectors containing DNA, as well as host cell containing the recombinant vectors. 
Fixpression vectors comprising DNA may be used to prepare the polypeptides or 
fragments of the invention encoded by the DNA. A method for producing 
|K)]ypeptides comprises culturing host cells transformed with a recombinant 
expression vector encoding the polypeptide, under conditions that promote expression 
of the polypeptide, then recovering the expressed polypeptides from the culture. 1 he 
skilled artisan will recognize that the procedure for purifying the expressed 
polypeptides will vary according to such factors as the type of host cells emj^loyed, 
and whether the ]X)lyfK^ptide is membrane-bound or a soluble form that is secreted 
from the host cell. 

Any suitable expression system may be employed. I he vecl(M-s include a 
DNA encodiui', a [Polypeptide or fragment of ihe im ention, operabK' linked to suitable 
li ausr ript infi;il (m t ian--;l at k m:d r e^- 1 1 1 ;it mja' n' hdri id- ■ ■.<■(] u* 't^< ' nrh ili^ >^ (^.-rt-. ^ 
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luick'oluic sct]uciK-c IS c^pcrably linked to a DNA sc'ciucncc il the pioniotcr iuk Icotulc 
sequence controls the transcription ofthe DNA secjiicnce. An (Mnnn otref^lication 
tiial C(Miters the abiHtv to replicate m the desired host ceHs, ami a selection rene 1>\ 
which traiisicMinaiUs are identified, arc uencrall>' inccMporated nit(^ the exfMcssioii 

\'CCt(M . 

hi addition, a sequence encoding an appropriate signal peptide (nati\'e or 
heterologous) can be incorporated into expression vectors. A DNA sequence for a 
signal peptide (secretory leader) may be fused in frame to ihc nucleic acid sequence of 
the invention so that the DNA is initially transcribed, and the mRNA translated, into a 
fusion protein comprising the signal peptide. A signal peptide that is functional in the 
intended host cells promotes extracellular secretion ofthe polypeptide, 'fhe si<uial 
peptide is cleaved from the polypeptide upon secretion of polypeptide from the cell. 

The skilled artisan will also recognize that the position(s) at w^hich the signal 
peptide is cleaved may differ froni that predicted by computer program, and may vary 
according to such factors as the type of host cells employed in expressini; a 
recombinant polypeptide. A protein preparation may include a mixture of protein 
molecules having different N-tcmiinal amino acids, resulting from cleavai^e ofthe 
signal peptide at more tlian one site. 

Suitable host cells for expression of polypeptides include prokaryotes, \'east or 
higher eukar>'otic cells. Mammalian or insect cells are generally preferred for use as 
host cells. Appropriate cloning and expression vectors for use with bacterial, fungal, 
yeast, and mammalian cellular hosts are described, for cxamj^le, m Pou\\'els et al. 
(l()}\ifni y'cct(vs: A I (ilHyrdlorv hUitiual, Idsevier, New ^'ork, (1*)SS) (V'll-free 
translation systems could also be employed to pixnhice polypeptides usiui' RNAs 
deru'cd from DNA constructs discU^sed herein. 

i*rokar\'otic S\'stenis 

O ■ 1 . . • ... V J 

r:^ruJ< >ni< >}ur.. Si rrrioniVi r: . and Sf.irhvh h'> u'i'u\ In a piokaixoh, ho' I y r\\ h .i 
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cxprcssioii of ihc icconibinant polypcinuic in tiic prokaiyotic host cell. The N- 
tcnninal Met may be clea\'ed liom the cxpresseci leeoinbinant jx)! viK^ptule. 

l^xpressKMi \'ectc)is ioi use in piokaryotic host cells generally comprise one or 
more plienotypic selectable marker genes. A phenotypic selectable marker gene is, lor 
example, a gene encoding a protein that confers antibiotic resistance or that suppHes 
an autotrophic requirement. Examples of useful expression vectors for prokaryotic 
host cells include those derived from commercially available plasmids such as the 
cloning vector pBR322 (ATCC 3701 7). pBR322 contains genes for ampicillin and 
tetracycline resistance and thus provides simple means for identifying transformed 
cells. An appropriate promoter and a DNA sequence are inserted into the pBR322 
vector. Other commercially available vectors include, for example, pKK223-3 
(Pharmacia Fine Chcnncals, Uppsala, Sweden) and pGBMl (Promega Fiiotcc, 
Madison, WI, USA). 

Promoter sequences commonly used for reconibinant prokar>^otic host cell 
expression vectors include (3-laclamase (penicillinase), lactose promoter system 
(Cliang el ak. Nature, 275:615 (1978); and Goeddcl el ak. Nature^ 257:544 (1979)), 
tryptophan (tqi) promoter system (Goeddel el ak, Nucl. Acids Res., <V:4()57 (1980)); 
and nP-A-36776 and tac promoter (Maniatis, Molecular Clonui^: A Laboratory 
Maiiual, Cold Spring Harbor Laboratory, p. 412 (1982)). A particularly useful 
prokaryotic host cell expression system employs a phage AP^ promoter and a cI857ts 
thennolabile repressor scc|uencc. Plasmui vectors available (rom the American Type 
C\ilture Uollection which incorporate derivatives (^i the X\\ promoter include plasnnd 
pHUH2 (resident in E. coli strain JMB*), A TCX^ 37092) and pin.c28 (resident in 
coll RRl, h \W 53082). 

^'east Systems 



oiiiMii ol re[^Iiratioii scquriu c timn a n M/asl fikiMiiid, <in aut<>nomoii:,l\ irplivMtiM 
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lot yeast v'ccUms lucliulc, ainonu otlicis, promoters tor nielallvUlHoneni, 3- 
phosphoj'Jycerale kinase (1 lit'/einari el aL, ./ Biol, i Iicdi. 25S\2{)1^ { 19S())) oi other 
i'lN'colytie eii/N'iHes ( I iess el al., ./ Ailv. [jizvnic Ri'\: , 'J: 1 4^) ( ] ^)()S ), aiui liollaiul el 
al., lUoclicni., 7 7;49()() ( 1^)7S)), sueti as eiK^lase, i_Myeeiaklelivcle-3-pliosphate 
ciehyclror.enase, hexc^kinase, pyruvate decaihoxyiase, phosphofructokinase, ij;lueose-()- 
phosphate isoinerase, 3-phosplioyjyccrate nuilase, pyruvate kinase, trioscphosphate 
isonicrase, phosiiho-gliicosc isonierasc, and glucokinasc. Other suitable vectors and 
promoters for use in ycasl expression are further described in Hitzeman, EPA-73,657, 
Another alternative is the ghicosc-rcpressiblc ADH2 promoter described by Russell ct 
ah, J. Biol ChcnL, 258:2614 (1982) and Bcier el ah. Nature, 300:124 (1982). Shuttle 
vectors replicable in both yeast and E. coli may be constructed by inserting DNA 
sequences from pBR322 for selection and replication in coli (Amp' gene and oriuin 
of replication) into the above-described yeast vectors. 

The yeast a-factor leader sequence may be employed to direct secretion of the 
polypeptide. The a-factor leader sequence is often inserted between the promoter 
sequence and the stRictural gene sequence. Sec, Kurjan el ah. Cell, 30:932 ( 1982) and 
Bitter et ah, Proc. Natl. Acad. Sri. USA, (SV :5330 ( 1 984). Other leader sequences 
suitable for facilitating secretion of recombinant polypeptides from yeast hosts are 
known to those of skill in the art. A leader sequence may be modified near its 3' end 
to contain one or more restriction sites. This will facilitate fusion of the leader 
sequence to the structural gene. 

Yeast transformation protocols are known to those cT^ skill in the art. One sucli 
prcnocol is described by llinnen et a!., Bror Natl. Acad. S( i l^SA. 7S:1(>29 (197X). 
The Mmnen et al. protcKM^l selects iov Trp* transfonnauls in a selecti\'e medium, 
wherein the selective medium consists of ().67*/o yeast nitroi^en base, ().5''o casamino 
acids, 2Vo rjucose, 10 mg/ml adenine and 20 mg/nil uracil. 

^\MSt ho.sl cells IransioMued h\ \'ert(MS t^ontainui)' an AI)H.^ pioinoler' 
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MainnK ihan o r Insect S ystems 

Maiiinialian or insect liosl cell culture systems also uia\' he einpioN'ecl to 
ex[:ncss reconibniani poiyi^eptides. Hacculovuus systems lor productiori oi 
heterologous protems m mseet cells are reviewed hy Luckow and Summers, 
Hiofrcclinolo^y 6:47 ( 1 988). listabhsiicd cell hues of mammalian origin also may he 
cnij^loycd. Examples of suitable mammalian host cell lines mclude the CC)S-7 line of 
monkey kidney cells (ATCC CRL 1651) (Gluzman et ah. Cell 23:175 (1981)), L cells, 
CI 27 cells, 3T3 cells (ATCC CCL 163), Chinese hamster ovary (CHO) cells, HcLa 
cells, and BHK (ATCC CRL 10) cell lines, and the CVl/EBNA cell line derived from 
the African green monkey kidney cell line CVl (ATCC CCL 70) as described by 
McMahan ct ah, EMBOJ. 10: 2821 (1991). 

Hstablished methods for introducing DNA into mammalian cells have been 
described (Kaufman, RJ., Large Scale Mammalian Cell Culture, pp. 1 5-G9 (1990)). 
Additional protocols using commercially available reagents, such as Lipolectamine 
lipid reagent (Gibco/BRL) or Lipofectannne-Llus lipid reagent, can be used to 
transfcct cells (Feigner ct al., Proc. NatL Acad. Sci. USA 6^:7413-7417 (1987)). In 
addition, elcclroporation can be used lo transfcct mammalian cells using conventional 
procedures, such as those \u Sambrook et al.. Molecular Cloning: A Laboratoiy 
Manual, 2nd cd. Vol. 1-3, Cold Spring Harbor Laboratory Press (1989). Selection of 
stable transfomiants can be perfomied using methods known in the ail, such as, for 
example, resistance t(^ cytotoxic drugs. Kaufman et al., Meth. i/i Enzytuology 
/cS'_v487-51 1 (1990), describes several selection schemes, such as dihydrofolate 
reductase (DHLR) resistance. A suitable host strain for Diif R selection can be CIK ) 
stram DX-Bl 1, which is deficient in DHl'R (llrlaub and C^liasm, J-roc. Natl. Acad. 
Sci. USA 77:4216-4220 (1980)). A plasmid expressing the DHhR cDNA can be 
intrcnluced into strain I)X-B 1 1, and cMily cells that contain tlie [ihismid can rjow m the 
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sequences and enhancer sc^.^uence^. are cleri\'ed lioin polyoma \'n ns, adeiun irus ?, 
snnian \ irus 40 (SV4()), and human cytomeualovnus. DNA secjuences deri\'cti from 
the SX'dO \ iral i'cnome, lor example, S\'4() orii;ni, earlv anti late promoter, enhanccK 
splice, and polyadenylation sites can he used to provule other r.enelic elements for 
expression oi a staictiiral y,enc secjiience in a mammalian host cell. Viral early and 
late promoters are particularly useful because both arc easily oinained from a viral 
genome as a fragment, which can also contain a viral origin of replication ( Ficrs c( ah. 
Nature 275:113 (1978); Kaufman ct al., A/c//;. //; Enzymolo^^ 185 AST -5\] (1<)90)). 
Smaller or larger SV40 fragments can also be used, provided the approximately 250 
bp sequence extending from the IJuid 111 site toward the lif^l I site located in tlic SV4() 
viral origin of replication site is included. 

Additional control sequences shown to improve expression of heterologous 
genes from mammalian expression vectors include such elements as the expression 
augmenting sequence element (IiASE) derived from (^HO cells (Monis ct ah, Aninuil 
Cell Technology, pp. 529-534 ( i ^97)) and PCT Application WO 97/25420 and the 
tripartite leader (TPL) and VA gene RNAs from Adcnovinis 2 (Gingcras ct al , J. 
BioL Chem. 257:13475-13491 (1082)). The internal ribosomc entry site (IRES) 
sequences of viral origin allows dicistronic mRNAs to be translated efficiently (Oil 
and Sarnow, Currcfi! Opinion in frenetics cuxd Developnicnt 3:295-300 (n>93); 
Ramesh ct ah. Nucleic Acnis Research 2^:2697-2700 ( 1 f)96)). [expression of a 
heterologous cDNA as part of a dicistronic mRNA followed by the gene for a 
selectable marker (e.g. DlII^^) has been stiown to improve transfectability of the host 
and ex]^ression of the heterologous cHNA (KaufmaTi et ah, Afelh. in Fjizvnioh)siv 
/A\S:4S7-51 1 (1900)). b.xemplary expression vectors that eniplov dicistronic mI^^^lAs 
are pTR^HCVCiM^ described by Mosser ct ah, Biotechniqucs 22:150-161 (1907), and 
p?A51 <lescribed by Morns et al., Aiunuil Or// Teehn(}loy^\\ pp. 520-534 (19<)7). 

A n;;eful high exjM'cssion \'ector, \'\\'N()'r, has been tle^u-iibed h\ Nhvde\' el 



niMiU)!- nianunaix' epitheh;il ^ ell, ■ .tn he rtMistiiu led Mibsl ant i ;t 1 1 \- .i-: de; 1 1 fx -d b\ 




W'O 00/43525 IH 171 lS()()/0 1 33<S 

PMLSV N1/N4, described by (\\snian ct al.. Nature 3I2:7()^ (]*>S4), lias been 
deposited as A'lXX^ 30S')(). Additional usei\d niainnuiiian expression \ eetors are 
described ui b:P-A-03b75()6, and \n WO 91/1 inconx)rated by reierenee bereni, 

in yet another alternative, the vectors can be derived from retroviruses. 

Additional useful expression vectors, pFLAG*-^ and pD(M 1 1 , can also he used. 
FLAG^' technology is centered on the fusion of a low molecular weight (IkD), 
hydrophilic, FLAG**^ marker peptide to the N-tcmiinus of a recombinant protein 
expressed by pFLAG^'' expression vectors. pDC3 1 1 is another specialized vector used 
for expressing proteins in CHO cells. pDC3 1 1 is characterized by a bicistronic 
sequence containing the gene of interest and a dihydrofolale reductase (DHFR) uene 
with an internal ribosome binding site for DHFR translation, an expression 
augmenting sequence elen^ent (EASE), the human CMV promoter, a tripartite leader 
sequence, and a polyadcnylation site. 

Regarding signal peptides that may be employed, the native signal peptide 
may be replaced by a heterologous signal peptide or leader sequence, if desired. Tlie 
clioicc of signal peptide or leader may depend on factors sucli as the type of host cells 
in which the recombinant polyi^cptide is to be produced. To illustrate, exan^iples of 
heterologous signal peptides that are functional in mammalian host cells include the 
signal sequence for interleukin-7 (IE-7) described in United States Patent 4,965,193; 
the signal sequence for interlcukin-2 receptor described in Cosman ct al.. Nature, 
312:768 (1984); the interlcukin-4 receptor signal ]:ieptide descril>ed in 1-P 367,566; the 
type I interleiikin- 1 receptor signal peptide described in U.S. Patent 4,968,607; and the 
type II interleukin-1 receptor signal j^^ptide described in }{P 460,<S46. 

Pu rific ation 

1"he invention also includes nu'th(Mls of isolating and piHif\']ni' the 
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.1 solat u > r 1 a i u 1 P u n i 1 <; at i ( > 1 1 
'1 he "isolatcci" poKpcpluics or fiaiuncnls thereof cnrcMn[xissL"d by this 
iin eiUion are j^olypeptules cm frai'inents tliat aie not in an en\ ironnienl identical to an 



or fragments thereof encompassed by this invention arc essentially free of association 
with other prolems or polypeptuies, for example, as a pvirification product of 
recombinant expression systems such as those described above or as a purified 
product from a non-recombinant source such as naturally occurring cells and/or 
tissues. 

In one preferred embodiment, the purirication of recombinant polypeptides or 
fragments can be accomplished using fusions of polypeptides or fragments of the 
invention to another polypeptide to aid in tlie purification of polypeptides or 
fragments of the invention. Such fusion partners can mcludc the poly-His or other 
antigenic identification peptides described above as well as the Fc moieties described 
previously. 

Witii respect to any type of host cell, as is known to the skilled artisan, 
procedures for punfying a recombinant polypeptide or fragment will vary according to 
such factors as the type of host cells employed and whether or not the recombinant 
polypeptide or fragment is secreted into tlie culture medium. 

hi general, the recombinant polypeptide or fragment can be isolated from the 
host cells if not secreted, or from the medium or supernatant if soluble and secreted, 
follow^ed by one or mcne concentration, salting-out, ion exchange, hydrophobic 
interaction, attlnity purification or size exclusion chromatography steps. As to 
specific ways to accomplish these steps, tlic culture medium first can be concentrated 
using a commercially a\'ailable protein ccMicentratu>n filter, for example, an Anuc(Mi 
or Milhpore Pellicon ultrafi ItraticMi unit. In^llcnving the concentration step, the 
concentrate can be af^phiHl to a jnuification nuitrix such as a g,el fihralioii medium. 
•Mtern;ni\'el\', an :nu<>n e\(di:ni''c !(";in e.ni be tMnpl<n'e(f ev:niinl- ;i niMtn^ mi 

pi ir 1 1 ic.il iMM . A lu-[ n.il i\'el\\ .i it ion exch.uii'e :,lrp ciii be einpKnx'^i. SuiKir^le oltMi; 



en\'nonment m wlncli it or the\' can be found in nature. 
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c ar box N'inctiu'l i'loups. In aelciilioiK a chroinaioiocusinu slcj^ can he cinj^Io\'cd. 
Allci naU\L'l\ . <i h>'(irc)pli()hic ink-rattion ciuoinalo^'i apli\' step can lie cnij^ioycci. 
."-^nilablc iiiauiccs can be phenyl ot oel\ i nu>ielies hoiuul in lesm^:. hi addition, aliini!\ 
cluonialoi_',rapliy ualh a niatiix whicli seleclively binds the i econil^marit protein can be 
cm [ployed, i examples of such rcsms employed are lectin columns, ciye columns, and 
mctai-chelating columns. iMually, one or more reverscd-phase high perioiinance 
liquid chromatography (R.P-HPLC) steps employing hydrophobic Rl^-HPLC tncdia, 
(e.g., silica gel or polymer resiii having pendant nicthyl, octyl, octyldecyl or other 
aliphatic groups) can be employed to fuilhcr piuify the polypeptides. Some or all of^ 
tbiC fbregomg puriricatiori stcj:ss, m various con^ibi nations, are v/ell knov/n. an.d can be 
employed to provide an isolated and purified recombinant protein. 

It is also possible to utilize an afTmity cc^luinn comprising <\ poly[:)eptide- 
binding protein of the invention, such as a monoclonal antibody generated against 
j^olypeptides of the invention, to affinity-purify expressed polypeptides. These 
polypeptides can be removed frc^nn an affinity column using conventional teclmiciucs, 
e.g., in a high salt elution buffer and then dialyzed mto a lower salt buffer for use or 
by changing pli or cither components depending on the affinity matrix utilized, or be 
competitively removed using the naturally occurring substrate of the affinity moiety, 
such as a polypeptide derived from the invention. 

In this asj^ect of the invention, polypeptide-binding proteins, such as tlie anti- 
pc^lypeptide antibodies of tlie invention or other proteins that may interact with the 
{polypeptide of the invention, can be bound to a solid phase support such as a column 
chroinat(n;,raphy matrix or a sumlar substrate suitable for identUyiug, sepaiatmg,, <ii 
purifying cells that express polypcjnides ot tiie imenlion on then surtace. Adherence 
of polypeptide-binding proteins cW the invention to a solid phase contacting surlace 
can be accoinphshed by an\' ine<uis, for example, rnagnelic nnc[ospheres can be 
coated \\ uh ihese poK'peplule bindmg, piotems and held in ihc mcub.itinn \'es.sel 

' ' t I i I :. ■ n , r ; 1 • b > I i ^ > ; , [ i r ■ i [ . . 1 a 1, u ' ■ I > i i M 1* ^ t i i - 1 1 x : ■ > i p > > e. j ^ - f > 1 1 e ■ ■ ; m i ; > : i i i : ' p ; * • e. ■ 1 1 1 . 1 1 1 . i 
nnh^iund cell\ liien ,iie \v ashed a\^a\ d his affiinl\' imuiiii-' in*. ihod is usebd toi 
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Methods (>rrclc:isnn' [>ositi\'rl\' sclcclcJ cells linni the sohd phase aic kn(n\ [i m \\\c 
ail ami cnccMiifxiss, tor example, the use ot en/\'iiies. Sueii en/vines ate prelerahlN 
lUMi loxu; aiui iion- iii | urious to the eeHs ami ai\' jMeiLa<ihi\- diieeted lo eh*a\am.' the 
een-sin laee himliiii' partner. 

Aitcrnativeiy, mixtures of cells suspected of contaiiiniL' polypeptKie- 
expressmii cells of liie invention fust can he incuhaled with a biotinylatcd 
polyj:>cptidc-binding protein of the invention, hicuhation periods are typically at least 
one hour in duration to ensure sufficient binding to polypeptides of the invention, d lie 
resulting mixture then is passed tlirougli a column packed with avidin-coated beads, 
whereby the high affinity of biolin for avidiii provides tiie binding of the polypeptuie- 
binding cells to the beads. Use of avidin-coated beads is known in the art. Src, 
l^erenson, et ah, ./. C V7/. Biochct)!., 1()D;23^> (1086). Wash of unboiuid material and 
the release of the bound cells is perfomicd using conventional methods. 

The desired degree of purity depends on the intended use of the protein. A 
relatively high degree of purity is desired wdien the polypeptide is to he adnunistered 
/;/ VIVO, for example. In such a case, the polypeptides are purified such that no protein 
bands corresponding to other proteins arc detectable upon analysis by SDS- 
polyacrylamide gel electrophoresis (Sf3S-P AGh^). It will be recognized by one skilled 
in the pertinent field tliat multiple bands coiresponding to the polypeptide mav be 
visualized by SI)S-}*AGn, dtic to differential glycosylation, differential j^ost- 
translational processing, and the like. Most preferably, the polypeptide of the 
iin^ention is purified to sui^stantial hcmioi^eneity, as indicated by a single [^rcUein band 
upon analysis bv S1)S-PA(j1'. The pr(^tein band may be \'isuah/ed bv sil\-ei stamnu\, 
( "ooinassie blue staining., or (if the piotem is i adiojabeled ) b\' autoradiogja|^h\- 



Assays 



'1 he piiiified polvpeptides of the uuention (imdudmg pn^eiiis, poUpeptides. 
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biiuiini! p<utncr. Tiic cells tlicn ate wasiictl to icnu)\'c unbouiul lahclcil j>olypciMulc, 
ami the ]m eseiiee v)r cell -hound I a he I is (leleiiiniied h\' a suitable technuiue. chosen 
accordiiu' to the nature of the label. 

( )ne exani]")lc oi a hmclin^ assa\' [Moceclure is as iollows. A reconibinant 
ex ess ion vector coiUauung binding partner cDNA is constructed using methods well 
known m tlie art. The binding partner comprises an N-terniinal cytophisniic domain, a 
transmembrane region, and a C-tcrminal cxlraccllular domain. CVl-IiBNA-1 cells in 
10 cnr dishes arc Iransfectcd with the recombinant expression vector. CV-l/EBNA-1 
cells (ATCC CRb 10478) constitutively express iZBV nuclear antigen- 1 driven from 
the CMV immcdiate-carly enhancer/promoter. CVl-itiVNA-l was derived from the 
African Green Monkey kidney cell line CA— 1 (AIXX^ CCb 70), as described by 
McMahan et KA/BO J., 10:2821 (1991). 

The iransfectcd cells are cultured for 24 hours, and the cells in each dish tlicn 
arc split into a 24-wcll plate. After cultunng an additional 48 hours, the iransfectcd 
cells (about 4 x 10*^ ccllsAvcU) arc washed with BM-NFDM, wdiich is binding medium 
(RPMI 1640 containing 25 mg/ml bovine seruni albumin, 2 mg/ml sodium azidc, 20 
inM Hepcs pH 7.2) to wdiich 50 mg/ml nonfat dry nnlk has been added. The cells 
then are incubated for 1 hour at 37"C' with various concentrations of, for example, a 
soluble poly pep tidc/Fc fusion protein made as set forth above. Cells then are washed 
and mcubated with a constant saturating concentration of a '-^^I-mouse antiTniman IgC j 
in binding medium, with gentle agitation for 1 hour at 37'^(". After extensive washmu, 
cells aie released viu tryi^smi/ation. 

I he mouse anti human Ig(i eni[:»lo>ed abo\ e is duected agaui;U the he rerjon 
ol human lg(i and can be (obtained from Jackson lmmunorese<irch 1 aboratones. Inc., 
West ( iro\'e, I*A. I he antibodv is radioiodmated usm^ the standard clilorannne- 1 
melhotl, I he <uitibody w ill bind to the \'C portion of an\' pols peptuie l e jM<)tein that 
h;r: I^Miitirl f(i !h<' eetls !n all assax's. ji^n ' iicnbe hunluiv (if" ' "'I ;ii)nb(>(l\- i\ .f:'.;i\-fd 

( ^il f^'Uiiul i .iiiHbod\ r- ^iii.int] t led on .i l^.itd \ u i > ^ ^mi ; u r, . i ^'(MiMt!-i 
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Atiolhcr l\'pc of sill I able hiiuini)', as^>ay is a co in pet ili \ (.' hiiulinr assa\ . I o 
iltiistralc, bioloiMcal actn ilv oi'a v ariant ina\' lic tiotcrnnncd In' assax'inr tor the 
x aTianl's at)ilit\' \n c(Mnpctc u ith the iiatu c proiciii ior biiuliiir U> the hnuliii^.' paiUu'i 

( 'onipetitiw" hiiuiiiii', a.ssa\'s ean he pei tomied h\ (.■onwaitiorial nieth()ciol(>^.'\'. 
ReaL^LMits that niav he cnipkn^ed in conipctUi\'e buKinn; assays mehicie radiolabeled 
SVMM 1 aiui nUaet cells expressing.; the binding partner (enciogenous or reeonibmanl) on 
the cell s.urface. \'ov example, a radiolai)cled soluble SVPIi fragment can be used to 
compete with a soluble SVPH variant for binding to cells expressing the binding 
partner on the surface. Instead of mtact cells, one could substitute a soluble bindini'. 
partner/i'Y^ fusion protein bound to a solid phase through the interaction of Protein A 
or IVotein ( j (on the sc^hd phase) with the Vc inoiety. Cfiromatographv cohnnns that 
contain Protein A and I^rotein G include those available from Pharmacni Biotech, Inc.. 
Piscataway, NJ. 

Another type of competitive binding assay utilr/es radiolabeled soluble 
binding partner, such as a soluble binchng partner/Fc fusion protein, and intact cells 
expressmg SVPII. Qtialitative results can be obtained by coinpetiti\'e 
autoradiographic plate binding assays, while (Scatchard plots Scatchard, An/i. N. Y. 
Accul. Sri. 51:660 (1949)) may be utilized to generate quantitative results. 

usp: oi- svpm nuc^p pic Ann or op iGONiicpFxrr iDHS 

In addition to being used to express polypeptides as described above, the 
nucleic acids of the nu'entuMi, including PNA, RNA, mRNA, and ohg,onueleotides 
thereof i;an be iise(i: 

as probes to idLMitily nucleic acid encoding, prott.ans ba\ ini' proteinase; 

acti\'itv; 

to identifv human chr(Mnos(^mc number 1 or 4; 

lo ma[^ 5'enes on human chi'omosome number 1 <>t 4, 
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as singlC'Stianclcd sense oi aiUiscnsc oIiu^oiuicLxUkIcs, to iiUiihil 
cxjMCSSion c»l pt>l\'[K'ptKlcs cncoticcl b\ the S\MM 1- 1 , S\'iM 1- 3, 
S\'iMl-4 i^cMc; 

to detect delectixe uenes m an iiuiivuiual, aiul 
ibr gene liierapy. 

Probes 

The nucleotides of the invention can be used as probes to identify nucleic acid 
encodnig proteins having similar activity or structure. Such uses include the use of 
fragments. Such Iragnients may comprise any length of contiguous nucleotides. In 
one embodiment, the fragment comprises at least about 1 7 contiguous nucleotides oi a 
DNA sequence. In other embodiments, a DNA Iragment comprises at least 30, or at 
least 60, contiguous nucleotides of a DNA sequence. 

Because homologs of SEQ ID NOs:l-3 and 7-11, from other mammalian 
species are contemplated herein, probes based on the human DNA sequence of SH(^^ 
ID NOs:D3 and 7-1 I may be used to screen cDNA libraries derived from other 
mammalian species, using conventional cross-species hybridization techniques. 

Using knowledge of the genetic code in combination with the amino acid 
secjuences set forth above, sets of degenerate oligonucleotides can be prepared. Such 
oligonucleotides arc useful as primers, e.g., in polymerase chain reactions (I*CR), 
whereby DNA fragments are isolated and amplified. 

i hromos( injicjVl ;ip p_i n g 

All or a portion oi the nucleic acids of SbO ID NOs: 1 -3 and 7-11, including 
oligonucleotides, can be used by those skilled in the art using well-known techniciues 
to identif\' human chrcMiiosomes and the specific locus thei<.'of, that (^ontams the DNA 
* W S\' i M 1 t :tni 1 1\- ni ('Till VI-: f or e \ anip 1 . ■ all or a por t wmi < S f ■ ( ) ID Nf ) ' S 1 ■ ( > II) 

> ean he u:-C(i to uieiinl\' hiiriiaii e lii oinosoi i le f I Netu! t(\ hnique:. iiirhule. bnl 
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icsolulion), in siUi liN'br uli/ation to chionu>S(HHC spreads (Tiuuicialc icsoliiUoio, aii^l 
Soulhcrn blot hybruii/ation to liytMul cell lines contaiiiiiu: iiuln idiial human 
c liKMHOsonies {low resolution) 

bor example, ebromosomes can be mapped by radialioii b\ br ul mappmis 
bnst, P("R is performed using the Whileiieaci bistitute/M I T Center ior ( Jenome 
Research Gcnebridge4 panel of radiation l^ybrids 
(iittp://\vww-genomc.\vi.mit.cdu/ftp/distribution/ 

human STS_rcleascs/jiily97/rlimap/gcncbndgc4. html). Primers arc used which lie 
within a putative cxon of tlic gene of interest and which amphfy a product from 
human genomic DNA, but do not amplify liamstcr genomic DNA. 1 he results of the 
l^CRs are converted into a data vector that is submitted to tlic VVlMtehead/Ml 1 
Radiation Mapping site on the internet (http://www-seq. WLmitxcki). l^lie data is 
scored and the chromosomal assignment and placement relative to known Sequence 
Tag Site (STS) niarkcrs on the radiation hybrid map is provided, ^bhc following web 
site provides additional information about radiation hybrid mapping: 
http://vvww-genonie.wi.n-iit.edu/ftp/distnbiition/hunian_Sl S releases/] uly97/ 
07-97. INTRO.html). 

Ide ntifyin e A s soc iated niseajjcs 

As set forth below, seciucnces encoding SVlMl-4a and SVPn-4b ha\'e been 
mapped by radiation hybrid mapping to tlie Ipl 1-13 region of chromosome 1 . 4 hat 
rcizion is associated with specific diseases which include but are not limited to fetal 
hydantoin syndron^e, diphenylhydantom toxicity, and pheochromocytoma. d hus, the 
nucleic acid oi^SbX,) IH Nos:3, 10 and 1 1, in a iragment thereof, can be used b\' one 
skilled m the art using well-known technu|ues to analyze abnormalities associated 
with S VIM 1-4 genes. In addition, secpiences enccnlmg SVPH- la, SVlMl-1 b, and 
S\4MI Ic ha\'e been mapjHHi h\ radiation liN'biul mapi^mg to the 4q"^4 reyjon ot 
, iw.Mno-i^Mv .1 TbM ■ ih ' ni!,d''i'- .i'-id Mt" Sb'^ Mh N'- V- 1 ^ X. ^iid m :! 1 1 ;r.Mn' -nt 

f 11 u ] ( ■ 1 V ■ a e u i (> t S b ( ,) IP * > / . > - r > ^ t : . i i e n t I M e i n W . h ^ . 1 1 1 . i i \ . v ■ a t u i > m ti i a h 1 1 - ■ . 
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this inarkci is Tcairani;ccl oi dclcicd. in adciition, nucleic acid of SI O II) N()s:l -;> 
and 7- 1 1 OI a Irarjncni thcu'tW can he iiscil as a pt>silionai niaikcr to nuip otiici rriir:, 
ot unknown iocaUon. 

'1 he DNA may be used m dc\*eloping treatments tor any chsordei mediated 
(directly or indirectly) by defective, or msufficient amounts of, the genes 
con espondmg to ttic nucleic acids of the invention. Disclosure lierein of native 
nucleotide sequences permits the detection of defective genes, and the rcphicemcnt 
thereof with normal genes. Defective genes may be detected in in vitro diagnostic 
assays, and by comparison of a native nucleotide sequence disclosed herein with that 
of a gene derived from a j^crson suspected of harboring a defect m this gene. 

Se nse- A nli sense 

Otiicr useful fragments of the luicleic acids include antisensc or sense 
oligonucleotides comprising a single-stranded nucleic acid sequence (either RNA or 
DNA) capable of binding to target mRNA (sense) or DNA (antisensc) sequences. 
Antisensc or sense oligonucleotides, according to the present invention, com|:>rise a 
fragment of SbX) ID NOs:l-3 or 7-11. Such a fragment generally comprises at least 
about 14 nucleotides, preferably from about 14 to about 30 nucleotides. The ability to 
derive an antisensc or a sense oligonucleotide, based upon a cDNA sequence encodmg 
a given protein is described in, for example, Stein and Colicn, Cancer Res., 48:2659 
(1988) and van der Krol el ah, BioTcchniqucs, 6:958 (1988). 

Binding of antisensc or sense oiigonuclcotides to target nucleic acid sequences 
results \\\ tiie formation of <.luplexcs that block oi mhibu protcui expression by one oi 
se\'eral means, including enhanced degjadation of the mRNA by I^NAselk inhibition 
of sphcmg, iMcmature termination of transcription or translation, or by other means. 
'The antisensc olivuMUicIeol ides thus may be iisetl block expression of ]M(nems 
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( >liici c\ani|)lcs ot' sense di a^llsc^^.c oIii^.oiuiclcolKics iik ludc thosi' 
t>lit'(>iuiclc()tKics w'hu li arc co\'alcntl\' hnk</(i \o o]y:An\c nKiR'tu's. such as tlio.a' 
dcsci \ hci\ 111 \\'< ) ^M) ! O-MS, aih! ollua nioiclicr. that iiuaca^.cs afi inil\' ol tlu' 
oil I'oiniclcotulc iov a tari'cl luiclcic acid sc(]iicikl\ such as poly (1 -Ksmc). l uithci 
still, intcrcaiatinu agents, such as cllipticiuc, and alkvlalini!, ai^cnis or metal complexes 
may he attached to sense or antisense olii^onucleolides to modiiy l^indinu sjiecificitics 
of the antisense or sense oligonucleotide for the target nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a cell contaimng 
the target nucleic acid sequence by any gene transfer method, including, for example, 
lipofeclion, CaPO^-methated DNA transfcction, clectroporalion, or by using gene 
transfer vectors such as F.j^stein-Barr virus. 

Sense or antisense oligonucleotides also may he introduced into a cell 
containing the target nucleotide sequence by fomiation of a conjugate with a ligand 
binding molecule, as described in WO 91/04753. Suitable ligand binding, molecules 
include, but are not limited to, cell surface receptors, growth faclcMs, other cvtokines, 
or other ligands that bind tc^ cell surface receptors. Preferably, conjugation c^f the 
ligand binding molecule does not substantially interfere witli the ability oi the ligand 
binding molecule t(^ bind to its conespcMuiing molecule or receptor, or block entry of 
the sense or antisense (oligonucleotide or its c(mi]u gated version into the cell. 

Altenuitivcly, a sense or an antisense oligonuclecotide may be mtroduced into a 
eell containing the target nucleic acid sequence by fomiation of an oUgonucleotide- 
lipid complex, as described in WO ^)(y/l()44S. d he sense or antisense ohg^onuclcv^tule- 
lipid complex is {Mclerably dis.sociatcd within the cell b\' an end<\i',enous Iqxu.e 

U S P CriiSVd M 1 J ^( ) I AdM- P r i l M'S A NM) hR A ( ] MP Kf 1 • I ) JM ) 1 :f P 1 : PT 1 1 ) P ^ 
\ Ises include, but are not limited l(\ the fdlowmg: 

Puiilv'im' pK^teiMS and nieas.urin:^ artn theind 
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IdcnlificatKMi t^i iinknouii proteins 
1*[ cpai alion t>l Aiitibotlics 



l^n 1 fi ca 1 1 (> 11 Iv c'Aii c 1 1 U2 

b'ach of the poly[:tcpticics of tiic invention fincis use as a protein fnin ficalion 
reagent. I'or example, the polypejMides may be used to purify bmdmi; partner 
prolems. In particular cn^hodimcnls, a polypeptide (in any (orm described herein thai 
is capable of binding the binding partner ) is attached to a soHd support by 
conventional procedures. As one example, affinity chromatography columns 
containuH^, iiincuonai giuuij^^ uuil wm n„<n^i vvim n.jii»^in.yii<.ii vmi ciiinnv^ ^i^^ 

chains of proteins are available (Pharmacia Biotech, Inc., Piscataway, NJ). In an 
alternative, a polypcptide/hc protein (as discussed above) is attached to Protein A- 01 
Protein G-contaimng chromatography columns through interaction with the P^c 
moiety. 

The polypeptide also finds use m purifying or identifying cells that express the 
binding partner on the cell surface. Polypeptides are bound to a solid phase such as a 
column chromatography matrix or a similar suitable substrate. P^or example, magnetic 
microspheres can be coated with the polypeptides and held m an incubation vessel 
through a magnetic field. Suspensions of ceil mixtures containing the binding partner 
expressing cells are contacted with the solid phase having the polypeptides thereon, 
("ells expressing the binding partner on the cell suriace bind to the fixed polypeptides, 
and unbound cells then are washed away. 

AlternatiN'ciy, the polvpeplules can be conjvigated to a delectable nuncly, then 
incubated with cells to be tested lor binding partner expression. Alter mcuixilion, 
unbound labeled matter is removed and the presence or absence of the delectable 
moiet\- on the cells is determmevi. 

In a fiutlu'i altcf iritiw, iniMuics ot ch*1!,s susfH-ctCil < » f coiitami ng, ccW:^ 



},ii,,l,n.. I in- u'-uhiiu- 11 11 \ Hue tiicn 1 . p.r/.^ d lia^Hivii ,1 v ..liiiini packed nn .c. idn 
, i'''d h'Ci'l \vhe['-h\- the Inch ;iltini!\' (d biotin f<>i a\'idin ]Mo\-idee iMnduic (d die 
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RL'icnsuiu cl al., ( V//. lui)rhr}}i-. \ V) ( 1 ^>S()). Washinr, icnio\ c inihoiiiul 

inatCMa!, aiui the release of the hoiiiui eells, are pet formed usuii' eoin entKMial 
inelhotls. 



Measuriiui Activity 

I\)lypeptidcs also find use in UK^asiiring the hioloi',ieal aclivuy of the binding', 
paitner protein in tcrnis of their binding affinity. The polypeptides thus may be 
employed by those conducting "quality assurance" studies, e.g., to monitor shelf life 
and stability of protein under di ffcrcnt conditions. For example, the polypeptides may 
be employed in a binding affinity study to measure the biological activity of a bmdmg 
pailner protein that has been stored at different temperatures, or produced m different 
cell types. 1 he proteins also may be used to delennine whether biological activity is 
retained after modification of a binding partner protein (e.g., chemical modification, 
tmncation, mutation, etc.). 'fhe binding affinity of the modified binding partner 
protein is compared to that of an unmodified binding partner protein to detect any 
adverse impact of the modifications on biological activity of the binding partner. 
biological activity of a binding partner protein thus can be ascertained before it is used 
in a research study, for example. 

The polypeptides also find use as carriers for delivering agents attached tbereto 
\o cells bearing the binding partner (or to other cell types found to express the binding, 
j^artner o\\ the cell surfaced \\\ in vUro or in vivo proceduies. 

Detectable (diag,noslie ) and thei aj^eutie agents that may Ik^ attached to a 
polypeptide mchide, but are not limited to. toxms, other c\ totoxic agents, dnigs, 
raduMMichdes, chromc^phores, en/.ymes that catalv/c a colorimetric or fluorometrie 
leaetion, and (he like, with the parneuhit ar,ent hemii cluisen ar(^(Mtimi' to llie intended 
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''"'"'''re, "'111, and "l^i. Hxanif^lcs of laciicuiucluics suitable ioi lhcra[U'ulic use arc ''M, 
- 'Al, ' Br, '^"Rc, "M<c, ''~Ph, -^''Hi, '""l>tl, "X^i, and ^'Cu. 

Such ai',ciUs ina>' he allaclicd lo the [H>l\'peptKlc b>' an>- suitable eoiu eniional 
procedure. The [xdypepude coni[>rises lunctional groups on amino acid side chains 
thai can be reacted with functional groups on a desired agent to form covalent bonds, 
for example. Alternatively, the protein or agent may be dertvatized to generate or 
attach a desired reactive functional group. 1 he dcrivatization may involve attachn^cnl 
of one of the hi functional coupHng reagents avadablc for attaching various molecules 
to proteins (Pierce Chemical Company, Rockfoi d, Illinois). A number of techniques 
for radioiabeiing proteins are known. Radionuclide meiais may be attached to 
polypeptides by using a suitable bifunctional chelating agent, lor example. 

Conjugates comprising polypeptides and a suitable diagnostic or tiierapcutic 
agent (preferably covalently linked) arc thus prepared. The conjugates arc 
administered or otherAvisc employed m an amount appropriate for the particular 
application. 



Therapeutic Agents 

Polypeptides of the invention may be used in developing treatments for any 
disorder mediated (directly or indirectly) by defective, or insufficient amounts of the 
polypeptides. Tliese polypeptides may be administered to a mammal afllicted whh 
such a disorder. 

d he poly[)ejnides may also be employed in inhibiting a biological activity of 
the binding partner, in ui vitro or m vivo procedures, bor example, a purified 
[^olype[)tKle may be tised to inhibit bmdnig of the binding partner to an endogenous 
cell surface bmding partner. Biological efiects that result from the iMruiing of SVPH 

to endogenous binding, partner thus are inhibited. 

In ad(]!tio[i, an S\dM 1 bnidini' f>a[ tner nia\' he a* bin ni*<ler ed to ;t ni,itninal to 
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hioloi:icall\' active frai'iuciUs. In jKiiticiilar cnihodiiiicnts, the composition comprises 
a soluble jK)lypeptide or an t>liuonier c oniprisinv^ scWui^le S\MM I pol\'[>epiKies or S\'IM I 
hnuiinv' partner poi\pejnuie.s. 

C on i[)osit ions co mpnMii^^ an et tecl i\ anion ill ol a poi ypepluiL' ot tiie present 
invention, m conibmation with other components such as a physioioi'iealiy acceptable 
diUient, carrier, or excipient, are provided iierein. The [polypeptides can be fornuilated 
according to known n^cliuuis used to prepare pharnuicevilically useful composUions. 
They can be combined in admixture, cither as the sole active material or with other 
known active materials suitable for a given indication, wMth pharmaccutically 
acceptable diluents (e.g., saline, Tris-lICl, acetate, and ]:>hospliate buffered solutions), 
preservatives (e.g., thnnerosal, benzyl alcoliol, parat:)ens), emulsi tiers, solubi lizcrs, 
adjuvants and./or earners. Suitable fonnulations for pharmaceiUieal compositions 
include those described m Rcinui^toji's Pharnuicciuical Sciences, 16th ed. 1980, Mack 
Pubhshing Company, Easton, PA. 

In addition, such compositions can be complexed with polyethylene glycol 
(PEG), metal ions, or incorporated into polymeric compounds such as polyacetic acid, 
polyglycolic acid, hydrogels, dextran, etc., or incorporated into liposomes, 
microcmulsions, micelles, unilamellar or muUilatnellar vesicles, et-;^ahrocyte ghosts or 
spheroblasts. Such compositions will influence the physical state, s(dui^ility, stability, 
rate of /// vivo release, and rate of/// vivo clearance, and are thus chosen accorchng to 
the intended application. 

'fhe compositions of the invention can be administered in any suitable mamier 
e.g., topically, parenterally, or by inhalation. 1 he term "parenteral" includes u\ieetuM^ 
e.g,., bv subcutaneous, mtra\'enous, or intramuscular routes, also mehuimg localized 
admimstration, e.g., at a site of disease or injury. Sustained release from nnplants is 
also contemplated. One skilled in the pertinent art will recognize that suitable d(Psag,e 
will \'ar\', depending, upon such fictois as the nature* ol the dl^;order to he treated, the 
i^iiTirnl'^; b(>(l\' \^'e!^Mit. ;uid <.vniM":i1 rdndumn the rdnlc < M :id ti n n i * ■ ! r ; i o <> 1 1 



wo (»()/43525 r( "! /l!S0O/()l33S 

( \Miipositu>iis conipi isinu nucleic acids in i^hysioloizically acceptable 
ft)! niulalions arc also coiUcniplalcd 1)NA nia\' he ioriniilaled for iiiieclion, loi 
example. 



Researcli Agents 

Another use of tl^c poiypepluie of Uic pi csenl invention is as a rescarcli tot^l for 
studying tlic biological effects that result from inhibiting binding parlncr/SVlMI 
nitcractious on different cell types. I'olypeptides also may be employed in in vitro 
assays for delecting the binding partner or SVPH or the interactions thereof. 

Molecular Wciizht. Isoelectric l^oint Markers 

The polypeptides of the present invention can be subjected to fragmentation 
uito smaller peptides by chemical and enzymatic means, and the peptide fragments so 
produced can be used in the analysis of other proteins or polypeptides. I^or example, 
such peptide fragments can be used as peptide molecular weight markers, peptide 
isoelectric point markers, or in the analysis of the degree of peptide fragmentation. 
Thus, the invention also includes these polypeptides and peptide fragments, as well as 
kits to aid in the determination of the apparent molecular weight and isoelectric point 
of an unknown protein and kits to assess the degree of fragmentation of an unknown 
protein. 

Although all methods of fragmentation arc encompassed by the invention, 
chemical fragmentation is a preferred embodiment, and includes the use ol^ cyanogen 
hiom\<.ie to cleave vmder neutral or acidic coiuiitions stici\ thai specific cleavage occurs 
at methiorune residues (i:. Ciross, Mrihods in Etiz., 1 1:238-255 ( 1VK>7)). This can 
frnther include additional steps, such as a carboxymethylatic^n step to convert cysteine 
lesidues to an unreacti\'e species. Taiile 1 stimmari/es the fragmentation pallet n of 
S 1 ■ f ) 1! > N( )s 1 ^ 1 o t* ^1 1< nv'inr cIu'iukmI c ica\'aiH' with c\-;inc>^'eM bi oin k le 
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clc;i\'C spccificallx' on iIr- carboxN'l sitlc ol llic asparaL'jiic iL'siducs pirscril w illun {\\c 
[H>]\pc[>ti(ics ul^tiic uu'cntion. Arumylciuio- jK'plulasc can clca\ c spccificalK on the 
carboxx'! side of the ai)']ninr rL\si(iiics present u'ltluri these ptil\'peptKies. 
/h7/r^v/:^^/>i;e/tv- protease 1 ean elea\'c s|>ec i heal In' (mi the carhowl side ol thi' K siik' 
resuUics present witiiin the polypeptides (Sakiyaina and rJakat, U.S. Patent 
No. 3,248,599; T. Masaki ct ah, />/V;c7;/>// Biophys. Ada, 660:44-30 ( 1 98 I ); 1\ Masaki 
el al., Hiochim. Biophys. Acin, 660.51-55 (1981)). dryj^sin can cleave specifically on 
the carboxyl side of tlic arginine and lysine residues present within polypeptides of the 
invention. Enzymatic fragmentation may also occur witli a protease tliat cleaves at 
multiple amino acid residues. For example, Staphlococcus aureus V8 protease can 
cleave specifically on the carboxyl side of the aspartic arid glutamic acid residues 
present vvitlim polypeptides (D. W. Cleveland,./. Biol. Clicni.^ 3: \ 102^1 106 (1977)). 
Kndoproteinase Asp-N can cleave specifically on the ammo side of the asparagine 
residues present within polypci)tides. Endoproteinase I_as-(^' can cleave specifically 
on the carboxyl side of tlie lysine residues present withni polypeptides of the 
invention. Other enzymatic and chemical treatments can likewise be used to 
specifically fragment these polypeptides into a unique set of specific peptides. 

Of course, the peptides and fragments of the polypeptides of the invention can 
also be produced by conventional recombinant processes and synthetic processes well 
known in the art. With regard to recombinant processes, tlie polypeptides ami peptide 
fragments encompassed by invention can have variable molecular weights, depending 
upon the host cell in which they arc exprcsseik Cilycosylation of p(4ypeptides and 
]K*ptidc fragments of the nu'cntion in various cell type:, can result m variations of the 
molecular weight of these pieces, depeiiiJing u[K)n the extent ol iiunli f)e<ition The 
si/e of these pieces can he most heterogenetuis with frainnents o I poly [peptide derived 
fr(Mn the extracellular portion of the polypeptide. (\^nsi stent polypeptides and peptide 
fragments can he obtanied b\' usiny j^ol\-[^ept ides <.leii\'cd (.MitircK' Itoni the 
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and carhoxyi Icrnnnal ends ot" pol\pcplKics of the iiu ciitioii can he used to enhance 
expressicin ol these j^ol\'|>e[)tKles or aid m the piuiticalion ol the pioteni. hi addition, 
fusions ol" additional peptide sequences at the amino and eai i)oxyl tennina! ends oi 
poiypeptuies oi the iin ention w ill alter some, hut usually not all, oi the fraL^mented 
peptides of the polypej^ttides generated l)y enzymatic or chemical treatment. 
course, mutations can he mtroduccd into polyj^cptides ofdhe invention using routine 
and known Icchniqvies of molecular biology. I'or example, a mutation can be 
designed so as to eliminate a site of proteolytic cleavage by a specific enzyme or a site 
of cleavage by a specific chemically induced fragmentation procedure. The 
clirrtiiiation of thic site vvi'I alter tliC j'^cptidc fingcrprini of [>oly[)cpLiues of liie 
invention upon fragmentation witli the specific enzyme or chemical procedure. 

When the invention relates to the use of fragmented peptide molecular wciulit 
markers, those markers arc preferably at least 10 ammo acids in size. More 
preferably, these fragmented peptide molecular weight markers are between 10 and 
100 amino acids in size. Even more preferable are fragmented peptide molecular 
wcigbt markers bctw^een 10 and 50 ammo acids in size and especially between 10 and 
35 amino acids in size. Most preferable arc fragmented peptide molecular weight 
n^arkers between 10 and 20 anuiu) acids m size. 

Because the unique amino acid sequence of each fragment specifies a 
molecular weight, tliese fragments can thereafter serve as molecular weight inarkeis 
using such analysis tecliniques to assist in the determination of the molecular weight 
(d an unknown protein, polype[:itides or fragments thereof dlie molecular weight 
markers of the mveiUion sei ve particularly well as nudecular weu'.ht markers, for tiie 
estimation of the apparent molecular weight of proteins that have similar apparent 
molecular weights and, conse(]uently, allow increased accuracy in the determination 
oi appaient m(decu!ar weight proteins. 

Amou!' the methods tor deteunminr ni*>lcculai weiidit -.wc scdimcnlalioir rr\ 

\ '.fK-.M o;-.;^ ( \ '' }] ( oi i \ c; iM. wsii i \ , tii:/ ;i;!-lh^ 'd \i , two ■ f|Mt .lU- l^m * ^ ; 
a i'cl conlaiiUTii' sodiinn dodo. "/I still. ilr and ;i c< Micr-dti a! lori j.a\1;i'nid • 1^ ■'■.v"-"i o 
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coiuiitions allows loi inciLMScd accuiacN It is niulcrslood, ol course, thai nian\ 
ciiffcrcnt tct^hnicjiics can be used ioi the cieternunatiou ol tlie nioleeular weiiihl ofan 
unknown proteui usuii^ j>ol\']K'ptules ofthe unenlion, and tliat this einhodinient ni no 
waN' hniits the scu^pe ol llie nu eiilion. 

In acidiliou, caeh unglycosyhited polypeptuie or fraunient thereof" has a pi that 
IS intrinsically dctcrnuned by ils unique aniino acid sequence (whicli pi can be 
estimated by the skilled artisan using any ofthe computer programs designed to 
predict pi values currently available, calculated using any well-known amino acid pKa 
table, or measured empirically). Therefore these polypeptides and fragments thereof 
can serve as specific markers to assist in the dctcnnination ofthe isbelcctric point of 
an unknown protein, polypeptide, or fragmented peptide using techniques such as 
isoelectric focusing. These polypeptide or fragmented |)eptide markers ser\ e 
particularly well for the estimation of apparent isoelectric points of unknowqi proteins 
that have apparent isoelectric points close to that ofthe polypeptide or fragmented 
(peptide markers of the invention. 

The technique of iscxdectric focusing can be fuilher combined with other 
techniques such as gel electrophoresis to simultaneously separate a j^rotein on the 
basis of molecular weight and charge. The ability to simultaneousl v resolve these 
pol>'peptide or fragmented peptide markers and the unknown protein under identical 
conditions allow^s fc^r increased accuracy m the detenmnation of llie apparent 
isoelectric point ofthe unknown protein. This is of particular interest m techniques, 
sucli as two dimensional electrophoresis (IM). Brock and NTT. Madu:an, lyin/oi^v of 
MicrooryjiniSDLs 7^77, Prentice II all, 6tii ed ( 1901)), where the nature ofthe 
procedure dictates that any markers should be resolved sinuiltaneousl v with the 
unknown protein. In addition, with such methods, these polypeptides and fragmented 
pe[)tides therei^f can assist in the determinaluMi of bcMh the isoelectric poiul and 
tnolecular weiidil <W an unk.nown piot<.Mn or fr agincMiled ]U'ptide 

I > 1 _ .... 1 .It , 1 , 1 . . I . . . 
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tictccliori IS pci lonncd uiuicr conventional coikIiIkmis that do nt^t r esult in the 
tieteclion oi the unknown proteni. It is urulei stood that it niay not be possible to 
i_',eneiate antibodies ai;ainst all polypeptide traunieiits ol the in\'ention, since small 
peinicies may not contain unmunogenic epitopes. It is lurtlier understood that not all 
antibodies will work in this assay; however, those antibodies winch are able to bind 
polypejMides and fragments of the invention can be readily determined usiiu; 
conveiUional techniques. 

1 he unknown protein is also visualized by using a conventional staining 
procedure. The molar excess of unknown protein to polypeptide or fraumcntcd 
peptide molecular weight markers of the invention is such that the conventional 
staining procedure predominantly detects tlic unknown protein. The level of tlicse 
polypeptide or fragmented peptide molecular weight markers is such as to allow little 
or no detection of these markers by the conventional staining method. 1 lie preferred 
molar excess of unknowqi protein to polypeptide molecular weight markers of the 
invention is between 2 and 100,000 fold. More preferably, the preferred molar excess 
of unknown protein to these polypeptide molecular weight markers is between 10 and 
10,000 fold and especially between 100 and l/)00 fold. 

It is understood of course thai many techniques can be used for the 
determination and detection of molecular weight and isoelectric point of an unknown 
protein, polypeptides, and fragmented peptides thereof using these poly^^eptidc 
molecular weight markers and peptide fragments thereof and that tliese embodiments 
m no way limit the scope of the invention. 

In another embodiment, the analysis ot the progressive iragmentation of ilu- 
polypeptides of the invention into specific peptides (I). \V. Cdeveland et ak, J Hiol 
Chcni. 2S2: \ 102-1 106 (1977)), such as by altering the time or temperature of the 
ir<iiunentation reactuMi, can be used as a control for the extent of cleax'ai'c of an 
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li^ N( )s:4 () aiul ] 2-1 (> with c\'anoi\cn broiiiuic in ai-)scncc oi iH\\ os\'iaUon 
I'ciicratcs a unK|Lic scl c^f fVaiMHcntoci j^cptuic molecular wcij'ju markers w ilh 
niolccular wxarhls as sc4 torth iii 'I able 1 on the lollow ini' pa^.^c. 
Table 1. Molecular Weights ot Pej^tule biagnicnts (ieneiated by ( \ aiu>i'en Hionnde 
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dctcrniimniz molecular wciuhl ovcv the rani.'c ol ihc molecular weu'hls ot the 
tra^linenl. 

In addition, the preferred purified polvpejMides cd tlie iinentKMi (Sf (,) II) 
N()s:4-(> and 12-16) have calculated molecular w eu^hts of apprcw imately 4,10^); 
13/)38; 55,200; K6,9S3; 89459; 92,781; 88,923; and 87,990 Daltons, respectively. 
Tiius, where an intact protein is used, the use of these polypeptide molecular wcigiu 
markers allows increased accuracy in ihc dctcmiination of apjxirent molecular weight 
of proteins that have apparent molecular weights close to these weights. 

iMnally, as to the kits that arc encompassed by the invention, the constituents 
of such kits can be varied, but typically contain the polypeptide and fragmented 
peptide molecular weight markers. Also, such kits can contain the polypeptides 
wherein a site ncccssar)^ for fragmentation has been removed, burthermore, the kits 
can contain reagents for the specific cleavage of tlic polypeptide and the unknown 
protein by chemical or enzymatic cleavage. Kits can further contain antibodies 
directed against polypeptides or fragments thereof of the invention. 

Id e n tification of Unknown Proteins 

As set forth above, a polypeptide or peptide fingerprint can be entered into or 
ccMiipared to a database of known proteins io assist in the identification of the 
unknown protein using mass spcctrometiy (W.J. Hcnzel et al., Pror. Natl. Acad Sri. 
USA. 90:501 1-5015 (1993); D. b\Mn'o et al., FAcctrophorcsis. 19:998-1005 (1998)). A 
varietv of computer software programs to facilitate these comparisons are accessible 
via the Internet, such as Protein l*rospector (Internet site: prosjxxMcM .uscf.edu ), 
Multildent (Internet site: www.expasy.ch/sprot/multiident.htnd), PeptideSearch 
(Internet site:www.mann.embl-heiedelberg.de...deSearch/I' R PeptideSearch 
honn.htm! ), and Prolan md (Internet site:www.chait sgi lockefellei .edu\-^.M bin' 
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Iii acidilioiK a pt>l\'}X'ptidc or pcpliclc diyxsi can he sequenced usiiii' laiuleni 
mass SjX'ctroinetiA' (MS MS) ami ihe resulliiii' secpienee searched ai'amst datahases 
(J K. h.iii'., el ah, J. Am. S<>i-. A Lis:: A/^v., s:^>7(^-'>SW ( \ M. \hiiin and M W'dni, 

A/uJ. C '/wni., ()():4}')0-Ay)y) { }./\. 1 a\dor ami R.S. Jtihnson, Rupul ( AA/.s.v 

Spec, 1 1 ; 1()(>7-1()75 (1997)). Scaichinv^ pix^^^rains tiial can he useci ui this process 
exist on the hilernct, such as Lulefisk 97 (hiternct site: 

\v\v\vdshc.conv.70/l.AUensk97dUinl), and the Protein Prospector, Peptide Search and 
Propound programs described above. 

Therefore, adding the sequence of a gene and its predicted protein sequence 
and peptide fragments to a sequence database can aid in the identification of unknown 
prcUeins using mass spectrometry. 

Antibodies 

Antibodies that arc immunoreactive with the polypeptides of the invention arc 
provided herein. Such antibodies specifically bind to the polypeptides via the antigen- 
binding sites of the antibody (as opposed to non-specific bindmg). ^I hus, the 
polypeptides, fragments, variants, fusion [proteins, etc., as set forth above may be 
employed as 'Smmvmogcns" in producing antibodies immunoreactive therewith. More 
specifically, the polypeptides, fragiTient, variants, fusion proteins, etc. contain 
antigenic detemiinants or epitopes that elicit the fomiation of antibodies. 

1 hese antigenic determinants or epitopes can be either linear or 
conformational (discontinuous). Pinear epitopes are composed of a single section o{ 
amn:io acids of the polypcj^tide, while coniormationai or disconlmuous epitopes are 
composed ot amino acids sections from diiterent regions ot the polypeptide chain that 
are brought into close proximity u[K)n protein folding (('. A. Janewav, Jr. and P. 
I'ravers, hnniuno Biolo^j^y 3:9, (iarhmd Publishing Inc., 2nd ed. ( 199(>)). Because 
ftddt^l [Mt^tems h<i\ e complex surlaces, the numbei' of~ cj>i toju's a\'ailable is quite 
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1 luis, one aspect oi the present inx eiUion relates io tiie antii'^enie ej>itopes of 
the poK pcfnides of the inx'eiition. Sueh e[Mt(>pes are lI^,L■fuI tor raisiin: antibodies, in 
partieiihii inonoelon^il <intibotlies, as desenhetl in more det<iil below. Aciciiiionanv, 
epitopes Ironi the poi ype[>tKles ot the nu ention can he nseci as research reai',ents, ni 
assays, and to pniily specific binding antibodies from substances such as polvclcMial 
sera or su[)crnatants from cuUured hybndomas Such e[)itopes or \'ariants thereof can 
be produced using tcchiiiqucs well known in the art such as sohd-phase syntlicsis, 
clicmical or enzymatic cleavage of a polyi^cptidc, or using recombinant DNA 
technology. 

As to the anUl)c)dies thai can be elicited t:>y the epitopes ol the polypeptides of 
the mvention, whether tlie epitopes have been isolated or remain part of the 
polypeptides, both polyclonal and monoclonal antibodies may be prej^ared by 
conventional techniques. Sec, for example, AIonocIo!hi! Antibodies, Hybndomas : A 
New Dimension in Biological Analyses, Ken net et al. (eds.). Plenum Press, New ^'ork 
(1980); and Anlibodics: A Laboratory Manual, Harlow and Land (eds.), Cold S[:>rimT 
Harbor Laboratory Press, Cold Spnng Harbor, NY, (L)88). 

Hybridoma cell lines that produce monoclonal antibodies specific for the 
polypeptides of the invention are also contemplated hcrem. Such hvbridomas may be 
produced and identified by conventional techniques. One method for producing such 
a hybridoma ceil line comprises nnmunizing an animal with a polypeptide; haTA'csting 
spleen cells from the imnuinizcd animal; fusing said spleen cells tc^ a myeloma cell 
line, thereby generating hybridoma cells; and identifying a hybridoma cell line that 
produces a mcMiockMial antib^nly that bmds tlie j^olypeptide. 1 he monoclonal 
antibodies may be recovered by conventional technuiues. 

The nKMiocional antibodies of the present mvention include chimeric 
antibodies, e.g., humanized \'etsu)ns of nuirme monoclonal antibodies. Such 
hiinianr/ed anlii^odies nia\' be piepaird b\' known terbnuini"; tb- .iJ'. -t,* ... ■ 

niuiine .uiiiboif, o^i pi'-t the .iiiU;". ■:! bun line Mte ihru-nl ) .md a eon: unit leehMi 
(l('ri\'''d fr*>!n :\ b'un.in antifi^>d\' b ■ -n i:U i \' 'b/ :\ butM.i-T .'mIi^.'.I-. * 
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region Iraj'jncnl (lacking tiic' anlu'cn-hitKiinii silc) ticru cd tioiii a luiinan antihod\' 
PioccdiJi L's Un \])c pvoducuon t^f chinKa ir ami lunlu'i crirjnccr monoclonal 
anil bodies inckiJr those (Icscnhcci ni Ivicdiniann c\ a]., h'cHun'. .v^ J- ^ ( 1 wss )■ l m ... 
a!., rNAS, <V./:34,^<; (1<)S7); I.arnck cl al., nio Tcrhnnlos^v, .-934 (19X9), ami Winter 
and llarns, TIPS, /^/;139(MaY 1*>93). Procedures to -cnerate antibodies 
transi'^enically can be found m GI^ 2,272,440, US Patent Nos. S,S(>9,S25 and 
5,54S,X()6 and related jxitents claiming priority therelrom, all of which are 
incorporated by reference herein. 

Antigen-binding fragments of ihc antibodies, which may be produced by 
conventional tecliniques, are also encompassed by the present invention. ]:xaniples of 
such fragments include, but are not limited to, I-ab and I^^ab'), fraiunents. Antibodv 
fragments and derivatives produced by genetic engineeriiu: techmcjues are also 
provided. 

In one embodiment, tlie antibodies are specific for the polypeptides of the 
present invention and do not cross-react with other prcMeins. Screening jMocedures h\ 
which such antibodies may be identined ate w^ell kntnvn, anci may involve 
immtmoaffinity chromatogra|:ihy, for example. 



I I ses 44ier eof 

The antibodies of the invention can be used m assays to detect the presence of 
the polypeptides or fragments of the invei^ition, either /// vitro or in vivo. The 
antibodies also may be employed in purifying iK)l>peptides cu fraimients ol the 
nu'cntion by immuiKxilTmity chromatog^raphy . 

Those antibodies that addituMially can i4ock bnidmi' oi the po! vpeptides ot the 
iin ention to the landing partner may be used to inhibit a biological activity that results 
\\om such binding. Sucli blocking, antibodies may be identiiled usin<i any suitable 
assa\' jMoceduie, such as h\ testing antibodies loi the al^ilil\' to inhibit iunduu' (d 
^ : \ M > M f , . . . t , , , , \\ ...... . , . . 1 1,1. 
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Such an anlihody may be ciuplovcd m an /// v/Z/v; procedure, or aciiinnistcrcd 
in [i) niitihn <i hioloiuc^il acti\ il\ mediated the entilv lliat i-eneiated tiie 

antihodv. I )isordeiN caused or exacerixited (duecll>- oi uulnect]\') bv tlie niteiaetion ot 
SVIMI with eell suriace bmding partner thus mav be treated. A therapeutic methotl 
invoi\es i?i VIVO admimstration of a blocking amibody to a rnaninial m an amount 
elTective in inhibiting an S VIM l-bindmg partner^mediated biological activity. 
Monoclonal antibodies are generally preferred for use \n such tlicrapeulic methods. In 
one embodiment, an anligen-binding antibody fragment is employed. 

Antibodies may be screened for agonistic (/.c, ligand-mimicking) properties. 
Such antibodies, upon binding to cell surface bingmg puuner, mducc biological 
eflects (e.g., transduction of biological signals) similar to the biological effects 
induced when SVPli binds to cell surface binding partner. 

Compositions comprising an antibody that is directed against SVIMI or S VPI I 
binding partner, and a physiologically acceptable diluent, cxcipicnt, or carrier, are 
provided herein. Suitable components of such compositions are as described above 
for compositions containing S VIM 1 or SVIM I binding partner proteins. 

Also provided herein are conjugates comprising a detectable (e.g., diagnostic) 
or therapeutic agent, attached to the antibody. 

1 he following examples are provided to further illustrate }xirticuhir 
embodiments of the invention, and arc not to be construed as limiting tlie scope of the 
present invention. 

I X AMFLILI : Is^^latjoiijof S\ I Ml Nu cleic Acids 

A search vd the CienHank DUA secjuence database revealed two b:S I s that 
share homology with A1)AM20 and AI)AM21. XcS559S showed similarity to the 
(\'s-rich reiMon of ADAM^O, while .AIJ'144(>() showed sinnlant\' to the same reiU(Mi 
m AI )AM2, i . Moih bS I s were derived \vou\ tesii:. ndvNA 
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lahclcd clooxyolu-'onuclcotulcs (>'-( \\i X/ 1 AAC i( i'K i T IX \-\A T IX ' IT 1 ( ,-3' {S\[() 1 1 ) 

N( ):1 7), S'-(\'\AA TAC^ \'\A( TIX i A( i A( IX X '-3' (S1;0 ID NX ): 1 X). 

^' I ( i( \M \\M ^'VA( X i rc ,'I ( K V] ( , I A( X '-3' (SIX,) H ) N< ): p;), ;in,l 

V-( ;A(i(X V\('r(i(\>\A'ri ( XAAAAAcrrciCXX^- V (SI^O id NX):?J)), S\'iMl 1 clones 

w'cvc isolatc(i uiuicr liic same c onciitKMis using -^-I' laiK^cd ticox vtdig^iMuicU'oluics 

(AA'ixiA'r(;("rci"rGCAix;(nxx3 (spxx id n():21), 

( lTXX^A(XiGAGC(X:^AXTn AG'r'iX:;CAG (SllQ ID NO:22), aiul 
X GAAGGAGAAAACGCGCAGATGTCGG (SHQ ID NO:23). DNAs from 
positively hybridizing phages were purified and eharacteri/cd by reslrietion 
endonucleasc mapping. Southern blol analysis, and DT^JA sequencing. 



FX AMPLE 2: DNA Seq uen ce Analysis oTSVTn 

SVPH-Ic has an open reading frame of 820 amino acids (GenBank accessicMi 
number AF171929) that encodes all of the ADAMs domains, inluding a signal 
secjuence, pro-domain u'ith a i3ys swiudi, catalytic (joniain witli a zmc-binding motif 
and a MetXurn, disintegrin domain, cysteine-ricli domain, a transmembrane domam, 
and a cytoplasmic domam. However, SYPM-lc (as well as SVPH-la and SVPH-lb) 
has a Mis residue (His 333) instead of a Glu residue in the /.inc binding motif thai ma\ 
affect catalytic activity. The t31u residue binds a water nudecule \'ia hydrogen binchng 
and IS required for enzymatic activity' (Stocker, W. et ah, otcni Sci., 4:823-840 
(1995)). SVPH-la and SVPH-lb represent alternative forms of SVPH-lc with 
differences in the c ytc^plasmic domain. SXMMI-la has a deletion (^f ."^4 ammo acids 
icsultuii', in a prolcm of 700 ammo acids (OienMank a^.ces^a( Hl number AI'17P);^()), 
\\'hiie S\MM1 11^ has a di\'err,ent 3S ammo acid ('-terminus lesultmi^, in a ]>iotein with 
7H7 annuo acids (Cienl^ank aceessi(Mi number Ah 171031). rhe^;e three ibrms ot 
SVPII- 1 encode cytoplasimc domains of 121, 07, and 8S ammo acids, respecti velv. 
An unusual icatui e of the c \1opktsniic domain of S\' iM 1 1 e i:. tlu" sc( luencc 
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calalN'lic doniain. One cDNA, iMCsuniabiN' ivom an a]tcrnat]\c RNA spliciui' c\cnt, 
tlcU'lcs lunc annuo acitis in llic cytoplasnnc doniain anti lias hexai dcsi i-nalcd S\MM I 
Ah [i icnBank arccssion number A I - 1 7 1 *^v'^). 1 iUl^i cstuigtw S\'IM i^4a an<l SX'IM I -4 b 
conlaui a rcj)cal scc]ucncL% Qb:b:SK('l /A)K I C) (SbO 11) N():33), ni the CNioplasnnc 
domain, which was not found ni CicnBank. 

As noted above, SVPIi-la, S VIM Mb, and SVFU-lc divei;ue from tiie 
consensus zinc-binding cluster (HEXXIIXXCXXHD) (SliQ 113 NO:31) in the 
catalytic domain wqth a Glu to His change at position 333. To analyze these proteins 
further, DNA and protein sequence nuiltiple alignments of all know^n mammalian 
ADAMs (iittp://vvvvvv.n^tcd. Virgiuia.edu/-jag6n/adarns.htnii) were produced using the 
PILIiUP program from the Wisconsin Package (Wisconsin Package lO.i, Genetics 
Computer Group, Madison, WI). Protein multiple alignments wcic generated using 
the modified PAM scoring matrix of Gribskov and Burgess (Gribskov, M. et al.. 
Nucleic Acids Res., 14:6745-6763 (1986)) provided in the Wisconsin Package, with 
gap-open and gap-extend penalties of 30 and 1, respectively. Nucleic acid multiple 
alignments were generated using a scoring matrix WMth A, C, G, T matches scoring 
unity, mismatches scoring zero, and gap-open and gap-extend penalties of 5 and 1 
respectively. Unrooted maximum parsnnony trees were estimated by the Wisconsm 
Package implementation of PAUP (version 4.0), starling from multiple alignments 
produced by PILEUP. PAUl' parameters were set to use accelerated transformation 
character-state optimization with unordered, equally weighted characters. 

This alignment was used to infer a maximum parsimony phylogeny (big. 2). 
I Hie to the large luunber of taxa mvolved, the ]Miylov',eny w as inferred using a hevinslK^ 
tree search, wincii does not perform an exhaustive search of <dl jH^ssible tree 
topologies. HxamiiKition of the phylogenetic tree re\'ealed an interesting pattern with 
[cspect to the presence of a zme-bindini: motif. The ADAM sec|uences can be di\'ulcd 
mlo tvv'o well -separated regions ni the i^lu'lorenw as markrd b\' t!ir .'tjmw m, | i.- ^ 

i i 1 ' 

- >l < 'Itt^rb.- leialcd rne[iibe:s 1 1 Kit ]\,^\ h,i\e :i e^in .en -ii , /iru iMndm:' i]:>^:it 
(ADAMs 4. O. '\ 1 1 . :\v aiKi S\4M 1 1 » [m - .Mnr04 ;m . - - t ' - ^ ^n. 
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cxaiiipk-, ADANM, ADAMV, aiul SVIMl 1 ail possc:;s [he tiucc His residues and the 
Asp after the thirxi eonser\ecl His. I'lnally, the eonespeiuiini; rei'jon in A^A^t^, ?, 3 
^, IS ami 2 7 is quite (iislinet. As th'/se seqnenees Uniw e lusters tjuite Ji\'eieent tiom 
the /ine-hiiulini' site-eontaiiinie Al )AMs, it is most tikelN' that the /ine-hintliii^ site 
arose onee in the eoninion aneestor t(^ the ADAMs and was lost in those lineages 
which do not possess a /.iiie-hnulins', site (denc^tcd by an 'X' in 2). 



Radiation hybrid mapping (Walter, cl ah, AV;/. Genet. ^ 7: 22-28 (1994)) was 
done using the GeneBridge 4 radiation-hybrid mapping panel (Research Genetics, 
lluntsville, AL). The panel was screened with specific [>rimer pairs for SVIMM 
(sense: 5'-1XXj A'hA ATGCATC i AA( jGGA ArcCA(:C-3' (SllQ ID NO:24) and 
antiscnsc: 5'-CAAGTCTCACin^GrAGTATTTGCGCCA3' (SBQ ID NO:25), and 
SVPH-4 (sense; 5'-GCCAC TGCA'l GTATGGGTG-3' (SEQ ID NO:26) and antiscnsc; 
5'-GACACTCTrTGCTTTGGGTrX";-:V (SBO ID NO:27) w4iich generated products 
of 298 and 263 bp, respectively. PCT\ products were stibjecled to Southern blot 
analysis using an internal oligonucleotide probe specific for each gene. Data from 
two independent PGR screenings fot each primer pair were scored against STS 
markers from the Wliitehead Institute/MIT Gentcr for (ienome Research database 
using tlic statistical (M-ogram RH MA1^P[:R. POD scores were >3.() in all cases. 

SVPll-la, SVPH-lb, and SVPll-lc were mapped to chromosome 4q34, 1 .51 
cR distal (vom Ah^M312W(iP 1^he sequential ortler of known luaikcrs relative t<^ 
SVPIP 1 on tlie Wlutehead framew(Mk nK\p w-as D4S1545, PDGII 

(Hydroxyprostaglandm Dehvr(yi;enase 1 5 )/S ViM 1 - 1 AVP2 1 773/( ;PM() A (( ilve<^pi (nein 
M(>AP 'fhis re^.Mou is syntenie to mouse chrt>mos(Mue 8. SVP]I-4a and SVPH-4b 
were mappeci to chronuxsome Ip] 113, 1 65 cR distal to D1S453. T he seciuential 
order o f ruai k CI S [clatiw to SX'Pli 4 on the \\4utehead tiamew oik map w a-; (4)2 
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Noi lhcr n blot aiKii\'sis was usl\] lo clclciiiiinc ihc tissue tiislrilniliou of SV'IMl I 
aiul S\'1MI 4. Northern blots were purchased Ironi ("lonteeh (catalou number /7(){)-K 
7739^ 1 , 7755- 1 , 7750- 1 ). b'ach hirie coiilaiued approximately 2 [ig of the indicated 
poly A' RNA. The biols were treated with Stark's bufter (50% formamide, 50mM 
KP()4, 5 X SSC\ 1% SDS, 5X Denhardt's, 0.05% sarcosyl, 300mg/nil sahiion sperm 
DNA) at 63''C for at least Ih and then probed with ^2p_i^^t^t.i(.(^i nboprobes in Stark's 
buffer at 63°C, overnight (Cosman ct ah, Naiure, 312:768-771 (1984)). Blots were 
then sctiuentialiy washed to high stringency (Od x SSC, 0.1% SDS, 63^C) and 
exposed to lilivi. FiuVis wcic devclofjcu in an auiomaled x-ray film processor. SVPIJ- 
1 (nt 1068 to 1786 of SFQ ID NOs:7-9) and SVPM-4 (nt 1343 to 1779 of Sb:Q ID 
Ts'f )s: 1 0- 1 1 ) anti-sense riboprobes were [prepared by //; vitro transcnption from a 'r7 
RNy\ promoter with a commercially available kit (MAXIscript, Ambion, Inc., Austin, 
TX) using [a-32p]_UTI ^ as the labeled nucleotide. 

As indicated in bdgure 1, botli SVPll-1 and SVPll-4 were specifically 
expressed in testes with a single inRNA species of approximately 3.0 kb. No signals 
were detected in the other RNA samples. 



l.XAMPLF S: M onociomil An t i!>odic s 

Tins example illustrates a method for preparing monoclonal antibodies that 
bind an SVPM-1, SVPH-la, SVPIMb, SVPH-lc, SVPH 4, SVPH-4a or SVPH-4h 
iM)lyfK^ptKie. Suitable immunogens that may be em[>loyed in generatinu sucli 
anlibt>dies include, but are hn^ted lo, jMinfied SVPl 1- 1 , SVIMl-1 a, SVIM 11 b, 
SVdMl-lc, SVPH-4, S VIM I-4a or SVPli-4b polypeptide or an immunogenic iragment 
thereof such as the extracellular domain, or fusion prtUeins containing SVPII-1, 
S\dMI la, SVPIl-lb. SVPIl-lc, SVPIl-4, SVPn-4a or SVPn-4b (e.g , a soluble 
!>\'1M1- l i e 1u:aon fuotem) 



ti .III;.' ci wi \ tMiImiial lrclinu|U' - - m]; Ii iIm^ (\" cr i'M;'4 n] ( ■ s [*au-ni -1 .4 1 1 J 
hM'4l\\ inir-' ininnini/-^ V, irh S\44 1 l.S\'!M] ! SX'PH ' e^'l'M 
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inicclcd 111 anuMuits raiuMni' iion\ 10 llK) siihculancoustN' ot inlrapcntcMically. Ten 
to tw'c'U'c days later, the ininuini/xHi anniiais arc boosted with additional iniinuiioi'rn 
cmidsificd in incoinj^lctc ImcuiuI's adjux'ant. Mux- aic penodicalK' boosted ihcreallef 
on a weekly lo bi-w eekly iinniuin/.ation seliediile. Serum samples ate per lotiieally 
taken by rctro-orbital biccdmg or lail-tip excision lo test lor S VIM 1-1, SVPIl-la, 
SVPH-lb, SVPII-lc, SVPIl-4, SVPH-4a or SVPll-4b antibodies by dot blot assay, 
I^LISA (Fjv/.yinc-Linkcd hnmunosorbcnt Assay) or inhibition of binding partner 
binding. 

Following detection of an appropriate antibody titer, positive animals are 
provided one last intravenous injection of SVPIM, SVPM-la, SVPIMb, SVPH-R\ 
S v'PiI-4, SVPH-4a oi S v'Pii-4b in saiinc. 'Piirec lo four days later, tlie amnials arc 
sacrificed, spleen cells harx^estcd, and spleen cells are fused tc^ a murine myeioma cell 
line, e.g., NSl or preferably P3x63Ag8.653 {A^rC:C CRL 1580). Pulsions generate 
hybridoma cells, which arc plated in multiple microtiter plates in a HAT 
(liypoxanthinc, aminoptcrin and thymidine) selective medium to inhibit proliferation 
of non-fused cells, myeloma hybrids, and spleen ceil hybrids. 

The hybridoma cells arc screened by CLISA for reactivity against purified 
SVPM-1, SVPH-la, SVPIMb, SVPH-lc, SVPH-4, SVPH-4a or SVPH-4b by 
adaptations of the techniques disclosed in Engvall et al., Ininiunochc/n . 8:871 , 1 97 1 
and in U.S. l^Ucnt 4,703,004. A preferred screening technique is tlie antibody capture 
technique described in Bcckmann ct ah, J. InimunoL 144:4212, (1990). Positive 
hybridoma cells can be injected intraperitoncally into syngeneic HAPB/c mice to 
produce aseUes containing lugh concentrations of anti-SVIM I- 1 , SVPi I- 1 a, SVPl P lb, 
SVIMPlc, SVPIP4, SVIMl-4a (M SVPn-4b monoclonal antibodies. Alter iiativelw 
hybridoma cells can be grc^wn ui vitro in Hasks or roller bottles by \'arious teehnu|ues. 
Monoclonal antibodies produced in mouse ascites can be purified In' atnmoniiun 
sulfate jnecipitatKMi, follow ed bv r.el exclusion chiomat(\i'iajili\ . .'\iternati\'el\', 
affimtx' rlir(>ruato:Tat^li\' bas^d up(M1 ImuhiU' of antil^(nl\' to Ptoir-iii A PtiW'Mo ( t t-.Mi 
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1 XAM IM K U: nmiUnz Ass:i\ 



1-ull icii-th S\MM1-L S\''PII-la, SVIMMh, SVPIl-lc. SYPW 4, SVlMl-4:i or 
S\'1MI-41) c\[Mcsscd and tested loi the ability to bind its binding! partiici . 1 be 
btncinu' assay is coiuiiictcti as follows. 

A fusion protein comprising a leucine zipper peptide fused to the N-temiinus 
of a soluble binding, partner polyj:>cptidc (LZ-binding partner) is cniployed in the 
assay. An expression construct is prepared, essentially as described for preparation of 
the FLAG®-binding partner expression construct in Wiley et ab, Ininiunity, 3:673- 
682, (1995), which is hereby incor]:>oratcd by reference, except that DNA encoding the 



allow^s for triincrization. 4 he construct, in expression vector pDC4()9, encodes a 
leader sequence derived from human cytomegalovirus, followed by the leucine /ip^^cr 
moiety fused to the N-tcrminus of a soluble binding partner polypeptide. The LZ- 
binding partner is expressed m C'llO cells, and can be purified from the culture 
supernatant- 

The expression vector designated pf)C4()9 is a mammaliat^ expression vector 
derived from the pDC4()6 vector described m McMahan et al., EMBO J. 10:2821- 
2832, (1991), which is hereby incorporated by reference. Teatiires added to pl3C4()9 
(compared to pDC4()6) include additional unique restriction sites in the multiple 
cloning site (mcs); three stop codons (one m each reading frame) positioned 
dowqistream of the mcs; and a Tl polymerase promoter, downstream of the mcs, that 
facilitates set|uencing of DNA inserted into the mcs. 

I'oi expression o\ full ienjuh luunan S VIM 1-1, SVIMl-la, SVlMl-lb, SVIMI- Ic, 
S VIM 1-4, SVlMl-4a or S\MMi 4b protein, the entire coding region (;.(\, the DNA 
sc(]uence presented m Sl-Q ID NO: I, Sb;0 ID N():3, SbX) ID N():7, SliO ID N(9:8, 
Sb;C) ID N():^>, SVi} ID NO: 10, or Sb:0 ID NO: 1 1) is amplified bv polvmerase cMinm 
reaction ( IH 4\ ). 4 he i:;of il etl and an i[^h I khI I ,-\ is inserted nilo i hr t^x pj , >[i 

•■■..pp-. in. oiiiiKM.uii :A44 i ivAIMl i.i,N\lMi M>A^\4M1 U , :A4 M 1 : , s \ i ' ! 1 : . 
<M S\4M I 4b pol\-pcptide, (hseussrd ;ibM\-,- ( 4 f ; a r - , ■ u ] n , p -4 n > D \ 1 b \ ! 




qucncc encoding a inodifieci leucine zipper that 
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4S lunus after Iraiislcction, cells arc dclaclicd n<Mi civ/ynialicall\' ami incubated with 
LZ-hiiuiiur, jKirtncr (3 nii'/iiii), a hiotiiiN'latcci anti-I,/ nioiuKMoual antibody (> nii;/nil), 
and pbvc()cr>lhnn-C(Miiiii'atcd strc[Ma\ idin ( 1 :4Mn), ixdorc anabsis b\ fliiorcsccncc- 
acl i\' at cd cell scannmi', ( b AC'S ). d lie c\'loineti ic anal\'sis is conducted on a 1- A( 'scan 
(Bcckton Dickinson, San Jose, CA). 

d lie cells exiuessini; LZ-binding partner will show siizni ficantly enhanced 
bindnu', of SVPbM , SVPl M a, SVlMl-lb, SVbH^lc, SVPH-4, SVIMI-Aa or SVlMI^Ab, 
compared to the control cells not expressing LZ-binding partner. 

dd\e specification is most thoroughly understood in light of the teachings of the 
lefeienees cited within iiie speci ficaiion whic'n are iiereby incorporated by reference, 
ddic embodiments w^ithm the specification provide an illustration of embodiments of 
the invention and should not be construed to limit tlie scope of the invention. Tiic 
skilled artisan readily recognizes that many other embodiments are encompassed by 
the invention. 



